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FOREWORD 

The Depdrlment of Science and Tethnulogy !>et up an Expert Uroup on Housing 
and Construction technology in 1972 This Group carried out in-depth studies in 
various areas of civil engineenng and construction practices followed in the 
country [during the preparation of the Fifth Five-Year Plan in 1975, the Group 
was assigned the task of producing a Science and lechnology Plan for research, 
development and extension work in the sector of housing and construction 
technology As a result of this and on the retommendation of the Department of 
Science and Technology, the Planning Commission approved the following two 
projects which were assigned to the Bureau of Indian Standards (BIS) 

a) Proiei I B-7 Development Programme on Code Implementation for Building 
and Civil Fngincering Construction, and 

b) Proieii B-8 lypification oi Industrial Structures 

The Bureau has set up a Special Committee for the Implementation of Science 
and lechnology Projects (SCIP) consisting of experts to advise and monitor the 
execution of these projects A Working Group for Project B-8 under SCIP oversees 
the work ot Project B-8 

In a developing country like India, the capital outlay under each Five-Year Plan 
towards setting up of industries and consequently construction of industrial 
buildings IS very high It is, therefore, necessary that the various parameters of 
industrial buildings be standardized on broad norms so that it will be feasible to 
easilv adopi piefabricatcd members, paiticularly where lepetitive structures could 
be used , 

The staniiardization ot parameters lor industries by itself will be, no doubt, a 
diflicult tas|c as it will not be possible to specify the requirements of each industry 
i he layoutiincluding height will vary from industry to industry, for it depends on 
the procesi ol manufactuie and end products However, a little more detailed 
analysis of )he requirements indicates that the problem {nay not be as difficult as it 
appears Although it would not be possible to speiilfy any constraint on the 
parameters; a broad norm can be given within whica most industries could be 
accommodated j 

The obiect of Project B-8 is to typity at national wvel the common forms of 
industrial structures used in light and medium engineeSng industries, warehouses, 
workshops and process industries, and to obtain economical designs under these 
conditions Even if an industrial complex is classified aJ heavy industry, it need not 
necessarily mean that all the industrial structures coming within the complex should 
be heavy industrial structures and that many structured could be from the typified 
design 

The mam objective ol typification of industrial structures is to reduce the variety 
to the minimum and provide standard piefabricated designs so that the structures 
could be easily mass produced and made available to the user almost off the shelf 
In doing so, there will be tremendous saving in time in putting up an industry into 



production and hence increased production. This would indirectl> iiicrcase the 
overall economy of the country. This would also help in the orderly use of scarce 
niateriaLs like steel and cement. This would be of immense use to structural 
engineers as well, since it would relieve them, to a large extent, from the routine 
and repetitive calculations. 7'hus the engineer's time could be used to look at more 
innovative and economical alternatives. 

The project on typification of industrial structures involved the following three 
main tasks prior to preparation of typified design: 

lask I Survey and classification of industrial structures into different types: 

I'ask 11 — Identification of industrial structures repeated a large number of 
times in the country, which are amenable for typification from the 
classified list prepared during Task 1; and 

Task in ' Specifying the elements of the industrial structures to be typified 
taking into consideration a number of parameters, such as structures 
with cranes and without cranes, span length, height, support 
conditions, slope of roof, wind and earthquake forces, spacing, field 
and shop connections, material (steel, reinforced concrete), etc. 

The data regarding physical parameters like span, spacing, roof slope, column 
heights, crane loading, etc. of existing structures has been obtained from several 
public sector enterprises through the Bureau of Public Enterprises (BPE). Some 
information from private industries has also been collected by BIS. 

The typified design for the following types of industrial structures in steel and 
reinforced concrete is i-nvisuged to be brought out based on appropriate Indian 
Standards; 

a) Sleel Structures 

1) Structures with steel roof trusses (with and without cranes) 

2) Structures with steel knecbraced trusses (without cranes) 
.1) Structures with steel portal frames (without cranes) 

4) Structures with steel portal frames (with cranes) 

5) Structures with steel lattice portal frames (without cranes) 

b) Reinforced Concrete Structures 

1) Structures with RCC roof trusses (with and without cranes) 

2) Structures with RCC portal frames (without cranes) 

3) Structures with RCC portal frames (with cranes) 

In each case of structures with cranes, the maximum capacity of crane considered 
IS limited to 20 tonnes, normal range in light industries. 

I he handbook presents analysis and design results for structures with steel lattice 
portal frames fabricated using equal angle sections and lacing rods/angles. The 
portal frame has been analy/.ed and designed for gravity and lateral loads (wind and 
earthquake forces) using the moment resisting frame action, with pinned and fixed 
base alternalives. The analysis and design tesults have been presented for purlins, 
rafter and column members, and base plates. 

Adequate wind bracing along the length of the building should be provided to 
withstand the wind on end gable, and drag force on the roof and walls. Since the 
design for this depends upon the length of the building, locations of the expansion 
joint, etc. the typified design of these bracings is not given in the Handbook. 
However, an illustrative example of bracing design has been included. 

Some ot the points to be noted regarding analysis and design of these structures 
are as follows- 

a) The typified designs have been given for the following parameters: 

Span lengths = 9, 12, 18, 24 and 30 metres 

Spacing of frames = 4.5 and 6.0 metres 

Roof slopes =° t in 3, i in 4 and I in S 



Span Column Height 

(m) (m) 

9 4.5. 6.0 

12 4.5, 6.0, 9.0 

18 6.0, 9.0, 12.0 

24 9,0, 12.0 

M) 9.0, 12.0 

Wind zones = I, II and III 

Earthquake zones = 1, II, 111, IV and V 

Type of support = Fixed and hinged 

b) The analysis of portal frames has been made using a computer programme, 
based on the stiffness method of analysis. 

c) Structural design of angle .sections is based on IS 800 : 1984. 

d) The internal pressure/section specified in IS 875 ; 1964 for buildings with 
normal permeability (± 0.2 p) has been considered in design. 

e) The joint detailings have been included to illustrate one method of detailing 
and they should not be considered as the only available method for detailing. 

f) The typified design results are given for purlins, girts and frame members. 
Design of other elements, such as column base plate and fasteners, and eaves 
beam are also covered. Bracing and foundation designs have not been typified 
becau.se of varying design parameters. However, a typical example of bracing 
design and a footing design is included. 

g) A detailed design example in the design office format is given in the Hand- 
book illustrating the use of analysis and design information presented in 
the Handbook. 

h) On the basis of typified designs for different spans, spacings, roof slopes, etc, 
som^ conclusions regarding more economical designs are covered in the 
Handbook. 

i) The ' Handbook is expected to be used by quahfied engineers only. 

The H^dbook is based on the work done by Structural Engineering Laboratory. 
Departm^t of Civil Engineering, Indian Institute of Technology (IIT), Madras. 
The draft was circulated lor review to National Projedls Construction Corporation 
Limited, New Delhi; hood Corporation of India. Ntw Delhi; Hindustan Prefab 
limited. New Delhi; University of Roorkee, RoorkeeJ Engmecr-in-Chief's Branch, 
Army Headquarters. New Delhi; Engineering Constriiction Corporation Limited, 
Madras; Braithwaite and Company Limited, Calcitta; C R. Narayana Rao 
Architects & Engineers, Madras; Metallurgical and Erninecring Consultants (India) 
Limited, Ranchi; Gammon India Limited, Bombay;jTata Consuhing Engineers, 
Bombay; Engineers India Limited, New Delhi;! National Thermal .Power 
Corporation Limited, New Delhi; Bharat Heavy ^lectricals Limited, Ranipet; 
Hindustan Steelworks Construction Limited, Cafcutta; City and Industrial 
Development Corporation Maharashtra Limited, Bombay; Central Building 
Research Institute (CSIR), Roorkee; National Council lor Cement and Building 
Materials, New Delhi; Structural Engineering Research Centre (CSIR), Madras; 
Central Public Works Department, New Delhi; M. N. Dastur & Company Private 
Limited, Calcutta; Braithwaite Burn & Jessop Construction Company 
Limited. Calcutta; National Industrial Development Corporation Limited, New 
Delhi; Research, Designs and Standards Organization. I.ucknow; .Icssop & 
Company Limited, Calcutta; and National Hydraulic Power Corporation Limited, 
New Delhi. The views received have been taken into consideration while Imalizing 
the Handbook. 
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i GENERAL 

1.1 Sleel lattice portal frames are one of the structural systems commonly used in industrial buildings. 
The lateral load resistance (due to wind, earthquake, etc) of such systems may be derived from the 
frame action or by means of longitudinal and lateral bracings. Lattice steel portal frames have been 
designed for dead, live, wind and earthquake loads as per appropriate Indian Standards applied 
through the purlins and girts. 

Ihe analysis and design results arc given for purlins, girts and frame members for the following 
parameters: 



Span length 
Spacing of frames 
Roof slope 
Number of bays 

Span 

(m) 

9.0 
12.0 
18.0 
24.0 
30.0 



= 9, 12, 18, 24 and 30 metres 

= 4.5 and 6.0 metres 

= 1 in 3, 1 in 4 and 1 in 5 

= I 

Column Height 
(m) 

4.5, 6.0 
4.5, 6.0, 9.0 
6.0, 9.0, 12.0 
9.0, 12.0 
9.0. 12.0 



Wind zones 
Earthquake zones 
Typ( of support 



= I, II and III 
= I, II, III, IV and V 
= Fixed and hinged 
1 he analysis and 'design results are presented for both fixed and hinged support conditions. 

1.2 Lattice Portal l^rame Configuration 

Figure I shows the Configuration of the lattice portal frame. Punins may be appropriately located on 
the rafter members .-iubject to the maximum spacing of 1.4 i|. 

Ihe portal frame is discreti/ed into 16 elements for the purjfcse of analysis, the stanchion being 
divided into 3 elements and the rafter into 5 elements as sh^wn in Fig. 1. 

1 .3 Terminology * 

Span - The centre line distance of roof columns in the transverse direction. 

Spacing between Portals The centre line distance of two portal frames in longitudinal direction. 




K 
IS 
IS 
17 

NODAL NUMBERING SCHEME MEMBER NUMBERING SCHEME 
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Slope — It is the slope of the roof material with respect to the spati length. It is obtained by dividing 
the height of portal frame by half the span. 

Column Height ~ It is the height of column centre line from the bottom of base plate to the 
intersection of column and beam centre line. 

Bay ~ The space between successive column of a bent. 

Height of Frame — It is the height of the crown of the structure from the base of fixity of column. 

Girts — Beam members carrying side sheeting and supported by columns. 

Purlins — Beam members carrying roof sheeting and supported by frames or beams. 

? LATTICE PORTAL FRAME ANALYSIS 

2.1 Computer Programme 

In the computer programme, the analysis is carried out by the subroutine PFSOLV, which is based on 
the direct stiffness method of analysis of plane frames. It automatically generates the necessary data 
like nodal coordinates, member properties and nodal forces, given the portal configuration, by calling 
CONFIG, AREAS and MEMBER subroutines. It then assembles the global stiffness matrix and the 
system equations. Then the boundary conditions are introduced and the system of equations is solved 
for the displacements. It then calculates the member end forces. In order to achieve maximum 
computational efficiency, the joint loads under the various load cases are stored simultaneously in the 
right-hand side, as a force matrix of dimensions (= number of degrees of freedom X number of load 
cases) rather than as a vector. Thus the triangularization of the stiffness matrix in the solution ay 
Gauss-elimination needs to be performed only once. The portal frame is discretized into 16 elements for 
the purpose of analysis, the stanchion being divided into 3 elements and the rafter into S elements as 
shown in Fig. I. 

For the tapered sections, average moments of inertia are computed for each element and used in the 
analysis. The comer leg angles of each individual member are kept equal. The moment of inertia at any 
section of a latticed member is given by 

/. = Ad^ 

where 

A = area of one of the comer legs, and 

</. = centroidal distance between the corner legs perpendicular to x-axis. Hence, the average moment 
of inertia of a member with depths d\ and di at its ends idi > di) is given by: 

When simplified, this leads to 

The Final design typified is for prismatic lattice members due to economy of fabrications. 

2.2 Loading 

Lattice portal frames have been analyzed for dead load, live load and wind load, and subsequently 
checked for earthquake load. The total dead load on the frame, excluding the column portion, varies 
from 40 to 60 kgf/ m^ The live load has been taken on the basis of IS 875 : 1964 provision for roof live 
loads after reducing for roof slope and supporting member as allowed in the Code. The basic wind 
pressure for the three wind zones have htea considerMi as specified in IS 875 : 1964. The internal 
pressure/ suction specified in IS 875 : 1964, for buildings with normal permeability i± 0.2 p) has been 
included. Under each basic wind pressure, the following three different wind load conditions ^see 
Fig. 2) have been analyzed: 

a) Wind perpendicular to ridge with internal suction (WLt), 

b) Wind perpendicular to ridge with intenial pressure (WLa), and 

c) Wind parallel to ridge with Internal pressure (HTj). 

A few typical short and long span lattice portal frames were analyzed for earthquake forces 
«ccording to IS 1893 : 1984 and it was found that earthquake forces do not govern the design. The 
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WINDWARD SIDE 
EXTERNAL 
PRESSURE 
( VARIES WITH ROOF SLOPE ) V^V 



0.5 p ^ 




-0.2p 



O.Si 



WL| WIND PERPENDICULAR TO RIDGE WITH INTERNAL SUCTION 



WINDWARD SIDE 
EXTERNAL 
PRESSURE 
(VARIES WITH ROOF SLOPE) V-^ 

0.i? _^ ^ 




O.Sp 



WL2: WIND PERPENDICULAR TO RIDGE WtTH INTERNAL PRESSUR E 




> p-BASIC WIND PRESSURE 



WL3 WIND PARALLEL TO RIDGE WITH INTERNAL PRESSURE 

Fio. 2 Wind Load on Portal Frames 
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member forces even due to the severest earthquake were found to be less than those due to the 
minimum basic wind pressure of 100 kgf/m^. 

2.2.1 iMod Combination 

The following load combination have been considered in calculating the design forces for beam and 
column in accordance with IS 873 : 1964. 

a) DL + LL 

b) 0.75 {DL + C„ X Wl.i) 

c) 0.75 (DL + C„ X Jftj) 

d) 0.75 (DL + C„ X iVLi) 

Where C„ = 0.75 for column forces if the building height is less than or equal to 30 metres, C„ = 0.75 
for beam forces if the height of frame is less than or equal to 10 metres and C^= 1.0 for other cases. In 
the calculation of design forces for dead and wind load combination, the actual forces have been 

reduced by 25 percent to account for 33 r percent increase in allowable stresses under this load 
combination. ^ 

2.2.2 Analysis Results 

The maximum governing values of design forces obtained from results of analysis have been presented 
in Tables I to 24. In these tables column and beam (rafter) forces are given at the base, haunch and 
crown of the portal frame. Tables 25 to 48 give forces for foundation design. 

3 DESIGN 

3.1 The design of lattice portal frame members, purlins, base plate, etc, has been made following the 
provisions of IS 800 : 1984. 

Allowable stress in the design for hot rolled sections is taken from IS 800 : 1984 corresponding to 
steel conforming to IS 226 ; 1975 and IS 2062 : 1984. Allowable stress in the design of bolts is taken 
from IS 3757 ; 1972 corresponding to steel conforming to IS 2062 ; 1984. Since forces in members due 
to wind toad combination have been already reduced to account for increase in allowable stress, no 
further increase in allowable stress is considered in the design. The design assumptions and 
methodology of design are described below. 

3J Purlin and Girt De«itn 

i'he purlins have been designed to span the spacing between frames (4.5 anj 6.0 m) and transfer the 
loads from sheeting to the frames taking into consideration biaxial bending. The self weight and roof 
sheeting weight are the dead loads, the prescribed live load after reduction for the roof slope is the live 
load, and the maximum possible uplift including that due to internal pressure is the wind load that the 
purlins and girts have been designed for. 

T he maximum spacing between purlins has been taken as 1 .4 ra and maximum spacing between girts 
has been taken as 1.7 m for 6 mm thick asbestos sheets laid in accordance with IS 3007 (Part I) : 1964. 
The design has been done using asbestos cement (AC) sheeting for all cladding. However, corrugated 
galvanized iron (CGI) sheet cladding may also be used with the same spacing and size of purlin or girt. 
If purlins/ girts are spaced farther apart to support CGI sheeting as recommended by manufacturers, 
the purlins and girts will have to be redesigned for additional loading. The main frame members, 
however, need not be changed. The purlins and girts have been designed to span between the rafters or 
columns spaced at 4.5 or 6.0 m and to transfer the loads (dead, live, wind arid earthquake loads) from 
the sheeting to the supporting frame taking into consideration biaxial bending. The purlins and girts 
have been designed for the normal wind pressure on claddings according to IS 875 : 1964 for the case 
of buildings with nornial permeability. However, claddings and cladding fasteners have to be designed 
for increased wind pressure due to local effects according to IS 875 : 1964. 

The design has been presented for channel purlins/girts and also for tubular purlins/girts. However, 
design for channel purlms/ girts is given with ug rod in the mid-span and also without the use of any 
sag rod. When sag rods are used, the diagonal sag rods are to be provided at the topmost panel and 
also at every eighth panel for purlins and at every seventh panel of girts. The design of tubular 
purlins/girts is based on IS 806 : 1968. 
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I he typified purlins and gins sizes arc as follows: 
Purlins (for All 3 Wind Zones) 
a) Channels 



Span 

(m) 

4.5 

6.0 



Maximum Spacing 

(m) 
1.4 



Purlin Size 
<\ 



1.4 



Without Sag Rod 
ISMC 125 X 12.7 
ISMC 150 X 16.4 



With Sag Rod 

ISMC 100X9.2 

ISRO 10 mm <^ sag rods 

ISMC 125 X 12.7 

ISRO 12 mm 4 sag rods 



b) 


Tubes 












Span 
(m) 


Maximum Spacing 
(m) 






Purlin Size 
(With Sag Rod) 




4.5 


1.4 






125 L 




6.0 


1.4 






150 /, 


ins 


(For All 3 


Wind Zones) 








a) 


Channels 












Span 
(m) 


Maximum Spacing 
(m) 






Girl Size 




' Without Sag 


Rod With Sag Rod ' 




4.5 


1.7 


ISMC 


125 X 12.7 


ISMC 100X».2 

ISRO 10 mn 4k sag rods 




6.0 


1.7 


ISMC 


150 X 16,4 


ISMC 125 X 12.7 

ISRO 22 mm « sag rods 


b) 


Tubes 








! 




Span 
(m) 


Maximum Spacing 
(m) 




Basic Wind I Girt Size 
(kgf/m^) < (Without Sag Rod) 




4.5 


1.7 




100 
150 
200 


t 80 L 

t 90 L 

100 L 




6.0 


1.7 




100 
150 
200 


100 t 
100 M 
125 M 



The standard connection details of purlins and girts to the framing is.shown in Fig. 3. The sag rod 
and diagonal sag rod details used in channel purlins and girts are given in Fig. 4. The diagonal sag rods 
have been designed to carry the weak axis load from 8 purlins or 7 girts as the case may be. If more 
purlins or girts are present in a given face, additional diagonal sag rods should be used. 

N01 E Instead of simply supported purlin and girt design given in this typified design, balanced cantilever design may also 
be used to get relatively economical sections. Instead of hot-rolled channel and sieef tubular sections used for purlins and girts, 
various appropriate coldformed steel sections may also be used, if desired with appropriate sizing. 

3.3 Lattice Portal Frame Design 

I'he beam and column members of the portal frame have been designed for the maximum forces (axial 
force, bending moment and shear force) obtained from load combinations mentioned in I.O. 
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3.3.1 Design Criteria 

In the design of structures, there are two broad classes of design criteria, namely, strength criteria and 
serviceability criteria. T he strength criteria ensures that none of the members fail due to inability to 
withstand the forces Ihey are subjected to. The serviceability criteria serve to prevent unsightly 
deflections, l-or steel structures, there are additional stability criteria to ensure that members do not 
become very slender. 

Ihe side sway (deflection) is limited to 1 / 32S of the column height and crown deflection is limited to 
I /325 of span length. 

3.3.1.1 1 he strength criteria adopted are the one based on the interaction formulae for various 
combinations of flexural and axial stresses as given below: 

...(1) 
... (2) 
... (3) 

r„ 2/4u rffbc "~ "" 

where /„ and /„ are actual axial compressive and tensile stresses, respectively. F^. F„ and F^c are the 
allowable stresses under axial compression, axial tension and bending compression, respectively. A/c 
and Mt are the bending moments at the critical section acting simultaneously with compressive and 
tensile force, respectively, d. A, and Au are the ceiitroidal distance between the corner leg members in 
the depth plane, gross and net area of comer leg members, respectively. 

Equations (I) and (2) check for compressive and tensile stresses under combined action of axial 
compression and bending whereas equations (3) and (4) check for tensile and compressive stresses 
under combined action of axial tension and bending, respectively. 

3.3.1.2 The effective length factors for the frame members for axial compression and bending 
compression have been taken as follows according to IS 800 : 1984. 

Member and Load Effective Length Factor 

Hinged Base Fixed Base 

Axial compression 
.Strong axis 3.0 1.5 

Weak axis 0.75 0.75 

Bending compression 
Columns 0.75 0.75 

The maximum slendemess ratio of column has been limited to 250 since they are essentially members 
in bending. 

NOTE — Generally, the slendemess ratio works out to be very small according to IS 800 : 1984 and hence small variations 
from the effective lengths used do not affect the desi»|n very much. 

The rafter is under reverse curvature, which means that the effective length factor is less than one. However, the hauncn ends 
arc subjected to sway and crown ends to vertical deflection, in which case the factor is greater than one. Therefore, at an 
approximation, the effective length factor for strong-axis buckling has been considered as 1.0. Since the axial compression in 
rafter is small and the slenderness ratio is also small, the effect of deviation of effective length of rafter from the assumed value 
has negligible effect on design. 

3.3.1.3 The lacings in the depth plan« are designed to withstand the axial force due to total shear at a 
section equal to sum of the actual shear from analysis arid 2.5 percent of the column compression. The 
lacings in the width plane are designed to withstand axial force due to shear at a section equal to 2.5 
percent of column compression only. The following aspects of IS 800 : 1984 regarding laced memben 
have been considered in design. 

a) The most unfavourable slenderness ratios of the main members is restricted to 180. 

b) The slendemess ratio of single lacings is calculated with effective length equal to disUnce between 
inner ends of the effective length of welds and is restricted to be less than 145. 
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c) The angle of inclination of the lacings to the axis of the member is restricted to be between 40 and 
70° 

d) Single-laced systems on opposite side$ of the main components shall be in the same direction so 
that one be the shadow of the other. 

e) The lacings of compression members are designed to resist a total transverse shear .9 at any point 
in the length of the member equal to 2.5 percent of the axial force in the member. This shear is 
considered as divided equally among all transverse lacing systems in parallel planes. 

f) For members carrying calculated bending stresses due to eccentricity of loadmg, applied and 
moments and/ or lateral loading, the lacing shall be proportioned to resist the shear due to the 
bending in addition to that specified in (e) and additional shear equal to the flcxural shear are to 
be resisted. 

In addition to the interaction formulae in the design of the overall member at critical sections, 
checking the strength of individual legs in compression, tension and limiting deflection ensure 
satisfactory design of latticed members. 

3J.2 Design Steps 

The choice of the initial sections for the analysis of lattice members is based on the findings of a 
parametric optimum design study of lattice portal frame configuration. The parametric equation 
developed in the study relate to the design parameters, such as overall depth, width, etc, along with the 
basic parameters such as span, length, spacing, column height and wind /one. The polynomial 
equations are in the form of: 

D = * X (Lf X (/))''= X (.s/i X (w)"* 

where L - span, h = column height, .? = spacing of frames in meters, w = basic wind pressure in kg/m^ 
and D is the design parameter such as overall dimensions of the cross-section. 

Design parameters for which coefficients given arc portal depth at stanchion haunch and base, rafter 
haunch and crown; width of the portal; minimum average moment of inertia of stanchion and rafter to 
limit away and crown deflections, respectively. Separate coefficients are provided for hinged and fixed 
base conditions. I he velucs of constants k, k,. kz, kj and k4 for these design parameters arc presented 
in Table 49. 

3.3.2.1 Ba.sed on the polynomial equation.s, the initial sections are obtained as follows for use in the 
nalysis: ' 

a) Calculate the depth at various sections, width of portal, minii^um average moments ot inertia ol 
stanchion and rafter. ; 

b) The initial area of leg is calculated as i 

A = 3/.,,l(.ci] +d,+<i2 + d'l) I 
where di and dz are the depths at the two ends of the n|ember. 

c) Cateulate the minimum permissible radius of gyration of the l^g that ensures slenderness ratio of 
the individual members between lacing connections to be less than SO. 

d) If the area calculated in (b) corresponds to a section that has r„ less than the value calculated in 
(c), the area is changed to that of the smallest section where rv, is greater than the value calculated 
in (c). 

The minimum value of area is set at 5.68 cm' corresponding to that of ISA 5050 X 6. In all initial 
trials, the lacing section used for the purpose of computation of dead load is ISA 5050 X 6. 

3.3.2.2 The design for analysis forces is performed in the following steps: 

a) To begin with, the deflections (sway and vertical) are calculated for the load combinations and 
the governing deflection is selected. 

b) If deflections exceed permissible values, the required area is calculated from: 

_ calculated deflection 

A„, .4p„„*„ X p^jjjjjjjj^^ deflection 

This is based on the fact that deflection is proportional to J^ and / is proportional to A. 
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The angle section with the area closest to the required area is chosen and the analysis is carried 
out again. 

c) The analysis results for various combinations of loading are calculated. These are moments, 
shears and axial forces at alt critical sections corresponding to maximum axial compression and 
maximum axial tension in the member. 

d) The sectional properties of the stanchion and rafter at various critical sections are calculated. 

e) Based on (c) and (d), the stanchion is checked as an overall flcxural compression member, the 
individual legs are checked according to the design criteria. 

f) If the stanchion is found to fail in any respect, the next larger section is chosen and the analysis is 
performed again. 

g) Steps (e) and (f) ars repeated for the rafter. 

Since the economy associated with using tapered lattice members is expected to be off set by the 
added cost of fabrication, only prismatic members are designed for both column and rafter. 

3.i.^ Minimum Thickness of Metal 

Minimum thicknes.s of structural steel sections has been provided as 6.0 mm assuming Ihcy are fully 
accessible for cleaning and repainting. Where structural steel sections arc not fully accessible for 
cleaning and repainting, thickness may be increased in accordance with IS 800 : 1984. 

Minimum thickness of steel tubes has been provided as 2.6 mm assuming construction is not exposed 
to weather and tubes are applied with one coat of ^inc primer conforming to IS 104 : 1979 followed by 
a coat of paint conforming to IS 2074 : 1979 and further two coats of paint conforming to 
IS 123 : 1962. In case the construction is exposed to weather or where regular maintenance is not 
possible, minimum thickness of tubes may be increased in accordance with IS 806 : 1968, 

3.3.4 Design Results 

The design results are presented in Tables 50 to 73. Each table is for a particular span, length, column 
height and spacing of frames; and includes details for two support conditions, namely, hinged and 
fixed; three roof slopes and three wind zones. The following design values of column and rafter 
members for each frame is given for overall depth and width of lattice member, and sizes of corner leg 
and laxing intersection with corner leg members. 

The total weight of the frame per unit covered area is also given in the last column of tables which 
includes only the weight of the frame members and excludes other weights, such as purlins, caves, 
girders and bracings. 

4 FOUNDATION FORCES 

4.1 Foundation design forces (due to dead, live and wind loads) arc presented for both fixed and 
hinged base conditions. The fixed support results may be used only if the type of foundation used 
ensures fixity at the base. Simple i.solated footing located in a good stiff soil may be considered to 
provide fixity at the base. Foundation forces due to dead load, live load and wind load have been 
presented separately to facilitate the use of working stress or limit design of footing as desired by the 
engineer. Critical value of the foundation forces have been presented in Tables 25 to 48. 

Foundations supporting the frames may be designed using simple spread footings, pile foundations 
or caisson foundations depending upon the type of soil and type of support condition assumed in the 
analysis, and design. A typical foundation design is shown in 6. 

5 FABRICATION DETAII-S 

5.0 Typical details of connections are discussed below, 

The details given here are by no means all encompas.sing or the only possible method of detailing. 
Field connections may be either welded or bolted. 

NO'IE — PoriH) framtis may he fabricated u&ing different methods. An I section with variable depth can be fabricated using 
plates, but this requires a large quantity of material and high fabrication cost. Hot-rolled beam Kctions may be split and 
rejoined by welding to produce required taperi in the frame which also results in overall economy, 
for smaller span.«, portal frames made of prismatic tolled sections may work out more cconomiial since the cost involved in 
fabrication for pro\'iding tapers may outweigh th* economy achieved by saving material. Portal frames may also be fabricated 
from latticed members, in which main leg members may be jointed together by appropriate lacing members. The main leg 
members may be channels, joists and tubular section* f«r angle sections. Joists and channels may be used where large stiffnes- 
ses arc required to satisfy s.rengih and deflection criteria as in crane-operated warehouses and industrial buildings with cranes. 
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For light industrial frames lattice angle or tubular members may be used economically. The advantage of this type of construc- 
tion ii. that the lateral dimensions of the structure can be adjusted to derive maximum efficiency. The total cost of the structure 
depends mainly on the weight of the structure, since material fabrication and erection costs arc specified in terms of the weight 
of the structure. It is of advantage to reduce the weight of the -itructure as in the case of lattice portal frames where material is 
judiciously used. 

5.1 Purlin/ Girt Connection Detail 

1 he sheelings and the ia$lciicr.s conncciing sheetings to supporting members should be capable of 
re-si-sting local high pressure as recommended in IS 875 ; 1984. The connection detail between rafter 
and channel/tube purlin is shown in l-ig. i. Purlins are to be located in such a way that the spacing 
between purUns does not exceed 1 .4 m and spacing between girts not to exceed 1 .7 m, in the case of AC 
sheets, larger spacing may be used in case CGI sheeting is used. The purlins and girts have to be 
redesigned if spaced farther apart for CGI sheetings than that recommended for AC sheetings. The 
channel putlins/ girls continuous at the liame shall be connected with two 12 mm diameter bolts to 
cleat angles. Channel purlins and girts discontinuous at the frame .shall be connected to cleat angle with 
two 12 mm diameter bolts at each portal. I he straight sag rod and diagonal sag rod details arc shown 
in Hg. 4 as applicable to roof purlins and wall girts. In wide roofs having large number of purlins and 
in high wall claddings having large number of girts, the diagonal sag rods should be used at every 
eighth panel for purlins and at every seventh panel for girts. The top most panel close to the ridge in 
the roof, and the top most panel close to the eaves in the wall should have diagonal sag rods and, in 
addition, should support the lop purlin or girt as the case may be by a strut as shown in Fig. 4. 

5.2 Connection Ur'ails 

5.2.1 Lacing Conneclions 

Ihe details of the connection between lacings and corner leg members in stanchions and rafters is 
shown in Hig. 5. Three typical details are shown in Fig. 5. F'igure 5C is for the connection between 
lacing rod and corner leg angle. Figure 5A and 5B give the details of connection between the angle 
lacing and the angle corner leg member, and Fig. 5C showing the direct connection and showing 
connection through gusset. Any one of these two details may be used depending upon the clearance 
available for the direct connection. The si/e ol weld as well as the thickness of gus.set plates in the 
connection between kicing and corner leg members are given in lable 74. 




LACING 
CORNER LEG 



(a| ANGLE LACINGS CONNECTION WITHOUT GUSSET PLATE 
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ucld the size of 
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HOOT OF CONTACT 
WITH 0000 FISKm 



(c) rod lacing connection 

Fig. 5 Lacing Connection Details 



5.2.2 Haunch Crown Connections 

Typical details of connection between the lattice members at the haunch and crown points are shown in 
Fig. 6 and 7. The sizes of fasteners required in this connection are given in Table 75. 

5.3 Cotumn Base Detaih 

Column base details are shown in Fig. 8. The sizes of base plate and anchor bolts are given in Table 
76. 

5.4 Gutter Details 

lypical gutter details have been presented in Fig. 9. 
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Fio. 6 Haunch Connijction DhPAiL 



-GUSSET PLATES 
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Fig. 7 Crown Connection Deiaii. 
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SJS Expansion Joint Details t 

i 
Expansion joint!, are not usually necessary when the building dimefcsions are less than 180 m. When the 
buildings are longer, the expansion joint is to be provided by constructing two different super 
structural support systems on either sides of the joint with the gap being properly bridged by wall 
cladding and roof sheeting. 

The wind bracing and other structural system are also to be discontinuous across the expansion 
joints and hence the bracing systems should be structurally independent in each segment of the 
structure subdivided by expansion joints. 

5.6 Eaves beams have to be provided along the length of the building at the junctions of stanchions 
and rafters. These beams have been designed so that the maximum slenderness ratio is restricted to 250. 
ISMB 200 and ISMB 250 sections may be used for eaves beams in frames spaced 4.5 and 6.0 m 
respectively. The beams may be connected to staiKhions using one ISA 90 X 90 X 6 web framing angle 
with 16 dia block bolts 3 and 4 ntimbers respectively. The eaves beams may be either hot-rolled sections 
or built-up lattices. 

5.7 Bracing Details 

Various bracing systems are shown schematically in Fig. 10, Even though bracing may appear to be a 
secondary matter, it is highly important and deserves careful consideration. Probably more failures or 
at least unsatisfactory performances, have resulted from inadequate bracing than from deficiencies in 
the main framing system. It is apparent from Fig. 10 that the bracing in even simple structures is highly 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (Wilhoul CmiMS) 



SP 47(S&T) : 1988 





MAY USE X TYPE 




Fig. 10 Brai'ing Arkangemknts 



indeterminate. There can be several alternatives by which loads may be carried to the ground and, in a 
number of bays, redundant diagonals may be used. These may be so slender, however, that they are 
incapable of carrying appreciable compression, which reduces the system to one in which only the 
tension diagonals are effective. These bracings are necessary to ensure integral behaviour of the 
structure and to avoid differential displacements of frames which may cause undesirable cracking of 
claddings. A typical example of the design of bracings is shown in 6. Typiflcation of bracing system has 
not been attempted since lot of variations are possible due to different design parameters like length of 
building, span, spacing, height, wind zones, etc. 

The bracings in the roof along the length of the building in the panels adjacent to the eaves are 
provided to minimise differential movement of frames. These bracings are designed nominally based on 
minimum slendemess ratio. 

The bracings in the roof across the building at the two end bays and necessary number of interior 
bays (spacing not to exceed 90 m) are provided to take care of wind loads on the ^ble ends and wind 
drag on roof due to wind parallel to the ridge. Since these bracings are not in a plane but are 
discontinuous at the ridge, the reaction point of the bracings system and load points are not in a plane. 
The longitudinal bracings are to be designed to take care of this unbalanced force as shown in 6. 

The force from the cross bracings are transferred to the vertical bracings in the longitudinal walls 
through eaves beams. The vertical bracings in the longitudinal walls are shown for the central bay in 
Fig. 10. This arrangement of vertical bracmgs is suggested to avoid the temperature stresses which may 
develop if two end bays are braced as is done frequently in practice. However, if central bay bracing is 
utilized, temporary bracing may be necessary at the starting point of erection for the purpose of 
stability during erection. 

Vertical bracings are usually provided also at the gable ends to give additional stiffness to the 
building in the transverse direction. I'hese bracings are nominally designed based on minimum 
slenderness ratio. 

SJ Erection Procedure 

The structure with steel portal frames have to be erected taking into consideration the stability and 
strength of the structure during erection. Temporary bracings and other such precautions should be 
taken as found necessary during construction. Recommendations of IS 800 ; 1984 regarding fabrication 
and erection shall be followed. For laying of a^stos cement sheets, recommendations of IS 3007 
(Part I) ; 1964 shall be followed. 
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6.0 Basic Pirameters and Loadings 

Basic parameters lor the analysis and design are: 
Plan area 
Portal span 
Type of support 
Column spacing 
Column height 
No. of bays 
Type of sheeting 
Roof slope 
Location of building 
Wind pressure 



■■ 18.0 X 42.0 m 

18.0 m 
' Hinged 

6.0 m 

6.0 m 
■■ I 

• AC sheeting 
■ 1 in 3 (18.435°) 
' Hyderabad 
■■ 100 kg/m^ = 1 000 N/m^ 



Assume normal permeability 

Weight of roof materials 
(including extra weight due to 
overlaps and fasteners) 

Live load 



External windward side pressure 



= 17 kg/m' 

= 75 -2X(I8.435° - 10°) 
= 58.13 kg/m^ =581.3 N,'m^ 
-- 0.7 - (0.7 - 0.4) 

(18.435- 10) 
10 

= 0.45 P 



Wind load details are as given below: 



4 

\ Wind Pressure, N/m^ 



Load Wind Direction 



1 Perpendictilar to ridge (WL\) 

2 Perpendicular to ridge (WLi) 

3 ParaUel to ridge {WL,) 



Normal 

Permea- 

bililv 

N/m' 

-200 
+ 200 
+ 200 



Cohimns 



Rafters' 



''Windward Leeward"* 'Windward Leeward'' 



700 
300 
200 



300 
700 
200 



-250 -300 
-650 -700 
-600 -600 



1 The preliminary sections for the columns and rafters were obuined by the programme using the parametnc equations 
(3.2.3) and Table 49 before fmally arriving at the sections given in the Table 61. 

2 As the height of the frame is less than 10.0 metres. 25 percent reduction of wind pressure may be applied. 

6.1 Frame Analysis Results 

Column and beam sections have been taken from Table 61. 
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Calculation of cross-sectional properties ot column and beam. 



r 



L 



311-9 







COLUMN 



L.__336-?... 



r 



% 



18-1 



L 



A: 



* 



/.. = 4 X 29.1 + 4 X 7.44 X 31.19^ 
= 29 067.4 cm' = 2.907 X 10* mm' 

/„ = 4 X 29.1 + 4 X 7.44 X 18.19' 
= 9 963.3 cm* = 0.996 X lo' mm' 



/„ = 4 X 29.1 + 4 X 7.44 X 33.69' 
= 33 894.5 cm* = 3.389 X 10' mm' 

/„ = 4 X 29,1 + 4 X 7.44 X. 18.19' 
= 9 963.3 cm' = 0.996 X 10* mm' 



BEAM 



The coefficients given in Steel Dettgner* MantuU have been used for the analysis of the portal frame. 
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We have 




/. = 18.0 m 




h= 6.0 tn 




/= 3.0 m 




5= vy9^ + 3^=9.49 m 




9= 18.435° 




/i = 2.907 X 10" mm' 




/j = 3.389 X 10" mm' 


Coefficienis 




-^ 


v-HS^sl-" 


* = i = 


a-' 



rti = 1 + « ^ 1 + 0.5 ^ 1 .5 

B=2(K+ 1) + m ^ 4,974 

r- I + 2 m-^ M 2X 1.5 = 4.0 

\= B+ niC = 4.974 + 1.5 X 4.0 = 10.974 



Ajf/ir/ o/ W, 



Mh - Mti '- 



WlfO + 5 »)) 
32 /V 

) yi-X(l8)'(3 + SX 1. 5) 
; 32 X 10.974 






- -9.6<> ff, 

wi:' 

Mk - -T7~ + m Mb 



H', X 18^ 
16 

: 5.715 >^', 
- A/b _ 9.69 H-', 



1,5 X9.69 »', 



1.615 >f, 



^^, = LP = 12142^ = 6.75^-, 



►'l = 



8 
8 



8 

tf, X 18 
8 



= 2.25 ty, 




Ha ^'fxtOiv' 



It- 
I"*?-" He 



Wi 

LLLi.J LU 



t'S 



«j. 




-Ha 



Va 



he-^: 



Ve 



^:ffe<■t of Wi 
Constant X - 



IV/(C+m) 



8N 



^'l^l^"- »-■ 



-Wb= Af + 



(f/ni 



• 0.564 If': + 



W; X 3 X 6 



9.564 W, 



2 • 2 
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Mc'= —^ + mX = ^ + 1.5 X 0.564 Wi = - 1.404 Wj 

A,,= +X-i^ =0.564 »',-it^2L?^ = - 8.436 W. 
^-,=-K. = Mri+m)=i^l^(, + ,.5) = +I.25 W, 

ft 2. o 2 

£7y""( of Wi 

A/,,- ---^x ^^ 

>f, X 6^ ^ 2(4.974 + 4.0) + 0.737 

= r-"^ ioT74 =-7-*<' ^^ 

Wk = ^- + A/d = -— ^ - 7.66 Wi = 10.34 Wi 

Mc -- -J- + mM,> = -^ + 1.5 X(-7.66) W, = -2.49 W, 

/l 6 

Ha = -(»''! - //e) = -en's X 6 - 1.277 W,) = -4.723 f^", 
Summary of member forces due to these unit loads is given in Tabte given below: 







SUMMARY OF MEMBER 


FORCES 




Member Force 


Due ro W, 


DllE TO W% 




Due to Wi 


M, 


-».W (f, 


t».564 »f. 




10.34 Wi 


Mc 


5.715 (t-, 


-1.404 W, 




-2.49 W, 


Mb 


-9.69 W, 


-11436 W, 




-7.66 fC, 


►'* 


6.75 »', 


-1.25 Ifj 




-W, 


K, 


2.25 W, 


+ 1.25 Wi 




+ Wi 


«» 


1.615 (f, 


-l.S»4 »'. 




-4.723 Ifj 


ft 


1.615 W 


+ 1.406 rj 




+ 1.277 If, 



Due to loads as shovra in figure (^i to qt), the member forces are obtained in Table given above as 
follows: 

A/b = 10.349, + 9.56^2 - 9.6993 

-9.69V4 + 8.436^5 + 7.669» 
Wr = - 2.499, - 1-40492 + 5.71595 

+ 5.71594+ 1.40495 + 2.4994 
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Ma = - 7.669, - 8.436^j - 9.69^, 

-9.69q4 - 9.564<7j - \O.Mq, 
yA = -q, -- \.25q2 + 6J5q, +2.2i<?4 - 1.25^, - qt 
I'f = + 9, + 1 25<?j + 2.25<7, +6,7594 + 1 .259, + </, 
Wa = -4.723(j, - 1.594qj + l.615</, 
+ I.6IS94 - l.406</, - 1.277q, 
//» = 1.277</i + I.4069J + 1.6l5i/, 
+ 1.6!5<?4 + 1.5949, + 4.72.396 
Oeugn Loads 
Dead had on plan area 

AC sheet = — - ^J! ^ 107.51 kg/m 



''3 «* 

LliJJLLU.i_Ll 1 i U 




Purlin = 



cos (18.435) 
12.7 X6 



.57.3^ kg/m 



^"t 



1.4 cos (18.435) 

14.7 X 6 
Frame = —- — = 44.1 kg/m 

Miscellaneous = 3 kg/m 

Total = 211.98 kg/m 

s 2 150 N/m (say) 
/JVC i,oarf (l.L) 

Live load (Table 2 of IS 875 : 1964)= 58.13 x 2/3 X 6 = 232.52 kg/m = 2 350 N/m (say) 
Basic wind load [Netc .3(a)J under 4.2.2 ol IS 875. 1964 = 0.75 X 100X6 = 450 kg/m 

■^4 500 N/m = P 



DL-2150 N/m 

LLLiiJ-Ii-LLLLlU 
1 t t 1 t t 1 t 1 t t t t t I 

25P ^-^ 3P 



DLfZISON/m 

1) 



rx BCD ' ^ n.7P -• 



(DL-(-WLl) 




_0-3P _ 
_ 0-3P_ 



4'- 



OL-21S0N/m 

1 1 1 M t in 1 1 m t 



0«P.^ 



0-2P-^ 



;o«p 



(0L+W1.J) 



(DL+WLj) 



OL+LL— 4500N/m 

LiiiIi-il-i-Lt.4JJ_l 



(OL+LL) 
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Forces in the frame due to load combinations shown in sketch are given in the Table. The value of qi 
to q,, for each of the four load combination are also given in Table given below. It can be seen that 
dead load and live load combination governs the design. The axial force in the columns have to be 
increased by (107.5 + 57.4) = 164.9 kg/m. 164.9 X 6 = 988.4 = 990 kg. 9.9 kN to account for AC 
sheeting. 









DtSIGN FORCES 














Loading 


Cas( 
0,75 (DL + WLi) 


0.75 a 




f 




Dl. + I.L 


0.75 (Oy. + WL,) 


)!,+ Ifij) 






(N/m) 


(N/m) 


(N/m) 


(N;m) 


Design 
forces 


<7< 


'^ 9. = 4 500 


«i = 2 363 


<7i = 


1 013 


«i = 


-675 




«i 


»«!= 


«, --844 


«! = 


-2 194 


■72 = 


-2 700 




9' 


-„, = 


«, = 768 


</J = 


-581.3 


«! = 


-1 088 








<7. = 600 


«< = 


-750 


1/. = 


-1 088 








q, = I 013 


9s = 


2 363 


9j = 


2 700 








(j.= 1 013 


■/• = 


2 363 


«.= 


6 750 


M, (kN.tn) 




-87.21 


19.41 




40.43 




16 22 


M, (kN.m) 




51.44 


7.06 




2.15 




-1.49 


M„ (kN.m) 




-87.21 


-44.39 




-2.3.38 




16.22 


I'a (kN) 




40.50 


2.95 




-9.198 




-9.79 


V, (kN) 




40.50 


9 36 




-2.78 




-9.79 


H. (kN) 




14.54 


- 10.32 




-9.78 




-0.679 


H, (kN) 




14.54 


10.44 




10.99 




-0.679 



Comparison of analysis of results obtained by actual calculations and tabulated in the Handbook is 
given in Table given below; 

COMPARISON OF ANALYSIS RESULTS 

C(>M)*RES.SlnN MOMFN'T ShFAK 

(kN) (kN.m) (kN) 

Tabulated {see Fable 12) 25.3 87.6 30.7 

Calculalcd 26.6 87.2 30.8 



Beam 



Column 



Ubulatcd 49.9 86.0 14.3 

Calculaled 50.4 87.2 14.5 

Check for Deflection — The maximum deflection in the frame occurs at joint D for wind loads WLi 
and WLi. Unit load method is used to obtain the deflection under this load. The deflection is cateulated 
for: 

/col = 29 067.4 cm*, and 

/lufter = 33 894.5 cm* 

as calculated in the design section (see 5J). The unit load bending moment diagram (m) is for the 
reduced structure with the internal hinge at node B. 

Horizontal deflection ax 0~ ' 



/ 



£•/ 
HANDBOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (Wtlbout Cr»ne«) 



SP 47(S&T) : 1988 



M 



This integral can be obtained by multiplying the area of -rrr diagram of each member by the ordinate 

of tjie m diagram in the same member at the centre of gravity (CG) of -^— diagram. This calculation 
shown in the Table given below: 



EI 



DEFLEtTION CALCUtATION 



Case (i) Luadini WL, 



MEMBri! 

(1) 


M 


OMLNT Diagram 
(2) 


Orwnmf of m 

Ai CG (IF M 

Diagram 

(3) 


Area of M 
Diagram 

(4) 


(5) 
[(.1) X (4)1 




$8.33 
(0.16 

41.03 
24.3 




124 22 
5«70 

67.52 
133.33 
30.66 

17.53 






-1.5 

- 2.0 
-2.25 

- 45 

-40 

-3 75 

1 

\ 

-4 ; 

-4 5 





640.56 

-632.3 

160.25 

-166.3 

- 276 9 
+ 190.24 

- 125.49 

48.6 




AB 


"'^"■-~- + 






^ 




BC 


+ 


-960.84 










■— ^ 


1 264.6 
- 360.573 


CD 


+ 


748.35 










+,.-■- 


1 107.6 

-713.4 


DE 


l>^ 


501.96 




\y^ 


-2187 



hrom Table 

J" «mdx (for columns) = 1 083.74 

J" Wmdx (for rafters) = 283.26 

, Mmdx 1 083.74 X lO" 283.26 X 10'^ 

Deflection at D = A = f -gj; 2.047 X 10* X 33 894 X 10' 2.047 X 10' X 29 070 X 10' 

= 15.62 + 4.761 



■ 20.3 mm 



6000 _ ,_< 
Allowable deflection = -z^ — '»•■> 



325 



:20.3 



Therefore, it is OK. 
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Cm (H) Loadini 


WL, 


DEFLECnON 


CALCULATION 






Membbii 
(1) 


Moment Diagram 
(2) 


OlDINATt OF m 
AT CO Of M 

Diagram 
(3) 


Area of M 
Diagram 

(4) 


S Mmlx 

(5) 
[(3)X{4)1 




173,9 
141.69 

46.197 
56.70 




119.86 

24.3 

93.57 
24«.86 
131.5 

10.30 





-1.5 

-2.0 

-2,25 

-4.5 

-4.0 
-3.75 

-4.0 

-4.5 


906.7 

-1 180.4 

+413.9 

-99.61 

-824.9 

+448.1 

-138.591 
113.4 




AB 


^"■'■^~.^ + 


- 








BC 


+ 


-1 360.1 










~v> 


+ 2 360.8 
-935.8 


CD 


+ 


-448.2 










^ 


+ 3 299.6 
-1 680.4 


DE 


+^ 


+354.364 
-510.3 


From Table 















J Mmdx (for columns) = 1 236 
/ Mmdx (for beams) = 44.064 



Deflection 



A/mdx 



I 236 X 10'' 



44.064 X 10' 



ion at u - A - j ^^ = 2.047 X 10^ X 33 894 X 10* 2.047 X 10' x 29 067 X 10' 
= 17.8 + 0.740 4 = 18.540 4 mm 



Allowable deflection = -.v = 18.46 mm 
s I8.S4 mm 
Therefore, it is OK. 
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The values of the loads are calculated for the two loading cases separately and substituted in the 
corresponding expressions so as to get the design forces as given below; 



A. 



Design forces 



9i 
9' 

M, (kN.m) 
Mc (kN.m) 
Mo (kN.m) 
Fa (kN) 
Vt (kN) 
H^ (kN) 
He (kN) 



IV I, 
(film) 

i ISO 

•1 125 
-1 i25 
-I 350 
+ 1 350 
+ I 350 



67,524 
-15.152 
-17.53 
-15.413 
- 6.863 
-20.704 
6.972 



IVL, 

(N/m) 

1 350 
-2 925 
-2 925 
-3 ISO 

3 150 

3 150 

95.568 
-21.71 

10.503 

-31,613 

-23.063 

- 19,976 

7,699 



Ui LLi_Lt 1 Lt 

0-25P 3P 



0-25 P 



07 P_ 




WUi 



t t It t I f t t t .* 
65P 7P 



0-3P 065P 



03P 03P 




NOTE - 



IfL, 



-■ Wind load with internal tuction, and 
' Wind load with internal pressure. 



07P 



7P 



15152 kNm 



21-71 kNm 
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P-1 



UNIT LX>AO ON 
RELEASED STRUCTURE 



3j(Nm 




SkNm 



m -DIAGRAM 



6.2 Purlin Design 

Purlin is designed witli one sag rod at mid span. 
Maximum spacing of purlin = 1.4 m 

Weight of sheeting 
Self weight of purlin (say) 
Total dead load (/>/.) 
Total live load (LI.) 
DL+ LL 

Wind load uplift force 
Net uplift force 



= 1.4 X 17 = 23.80 kg m 

= 18.00 kg, m 

= 41.8 kg/m 

= 58.13 X 1.4 = 81.38 kgm 

= 123.18 kg,m 

= 0.8 X 100 X 1.4 = 112 kg m 

= 112 - 41.8 X cos (18.435") - 72.3 kg m 



Considering the unsymmetrical bending of the channel section. 

123.18 X cos 18.435 X6X 6 ,,, „ , 
M„ = ^ = 525.9 kg.m 

Considering the sag rod at mid span: 
123.18 X sin 18.435 X 3X3 



Mv. — - 



8 



43.8 kg.m 



Checking the section ISMC 125 
,,^=52^ + i|^=n24.0<l650kg/cm^ 

Under uplift condition. 

„ _ 72.3 X 36 _ ,„ , . 
Af« = 5 = 325.4 kg.m 



M, 



41.8 X sin 18.435X9 ,,„, 
^ _ = ,4 9 ijg n^ 




32 540 I 490 
/b. = -—^ + -—^ = 603 < 1.33 X I 650 kg/cm' (2 194.5 kg/cm) 

Therefore, it is OK. 
Size of Sag Rod 

Assume the size as ISRO 12 mm dia 

Number of purlins = 8 

Toul load on sag rod S X 123.18 X sin 18.435 X 6 x 8 ^ , ,^g ^^ 
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Required net area of sag roa = ■ = n 78 cm^ 

1 500 

Use 12 <), rod. 

Size of Diagonal Sag Rod 

Diagonal sag rods are used at least on every eighth panel of purlin from bottom and at the top most 
panel of purUns. 

Maximum force in the sag rod 

= g X 123.18 X sin 18.435 X 6 X 8 = 1 169 kg 



c 



RUSS 



Maiumum force in diagonal sag rod 

, 1 169 yiTtZ, 1382^, 
2X 1.4 * 

Required net area of diagonal 

1 382 



'"^""'^ 1500 
Use 12 4> rods. 



= 0.92 cm' 



Girt Design 
Span of girt 

for vertical bending 

for horizontal bending 

Maiumum spacing of girt 
Channel Girt with St^ Rod at the Centre 
Vertical Bending 

AC sheet weight =♦ 17X 1.7 

Girt self-weight (say) 

Total DL 



e 

o 
m 

J 




—PURLIN y 


1 


E 
o 
in 




•k 




lJ 






^ 1*in 





TJWSS 



Vertical BM, M„- 



43.9 X 3' 
8 



= 3.0 


m 


= 6.0 


n 


= 1.7 


m 


= 28.9 


kg/m 


= 15.0 


kg/fi 


= 43.9 


kg/f 


= 49.4 


kg/f 


= 789.3 kg/m 


= 401.9 kg.m 



Horizontal Bending 

Wind load = 0.7 X 0.75 X 100 X 1.7 

Horizontal BM = ^.3 X 6' 
8 

Trying ISMC 125 at 12.7 kg/ra. 

[949 4 401 9. 
iff ■^ "^^1 ^ '°° " ^^ kg/cm' < 1 650 kg/ cm' 
(No increase in permissible stress is taken since wind load caused predominant stress.) 
Tension in central straight sag rod/ purlin 



= ^ X 43.9 X 6 
= 164.6 kg 



Maximum number of panels supported 
Maximum tension in strength sag rod 



6.0. 

1.7 



3.52 (say) 4 



■■ 4 X 164.6 = 658 kg 



Required net area of sag rod 
Use 12 <l> rods. 



658 



■0.44 cm' 



1 500 
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No. of girts supported by diagonal sag rods 

(including eaves purlin) 
Actual spacing of girts 
Tension in diagonal sag rod 

= [~rS^]NA3''^T?=920kg 
Net area of rod required 



920 
1 500 

Use 12 rod 



= 0.61 cm' 



6.0/4= 1.5 m 





— m* 


3-Om 30m 


■■ 


•| 



63 Frame Members Desigi. 

Column Section 

Column forces {see page 22. Table 'Design Forces') 

Maximum compression 

Maximum tension/ minimum compression 

Moment 

The section given in Table 61 is shown below: 

/„ = 2.907 X 10' mm" 

/„ = 0.996 X 10" mm" 
-4 = 2 976 mm' 

o 



= 40.50 kN 

= 0.0 kN 

= 87.21 kN.m 



UJrl 




r 



I 
I 



T 



I 

p 



ISA 65x65x6 






312.5 



57.6 



,, , 0.75X600 ,, , 



660 



Elastic critical stress. /„ = ~*^ ^ ^ ^ = J 343.4 N/mm' 



iUri 



f = = 609.8 N/mm 

iUlr)\ 

A X 609 S X 250 
AUowable axial compressive stress (IS 800 : 1984), F. = — '—- — ■ — -— — = 125.3 N/mm 

(609.8"* + 250'T' 



AUowable bending compressive stress, fi 
Actual axial compressive stress, /, 
Actual bending stress, /i 



0.66X609.8X230 
(609.8'* + 250'")'"^ 
40 SCO 



= 137.61 N/mm' 



2 976 



13.61 N/mm' 



A. 2.907 X 10' 



u 
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Check for lonihineil .\lrc\\c\ 



= 0.90 < 1.0 



JL + .A. ^ iMi + w 

^V 0.6?;) '"■'[' 0.6X3.W.4] 

Ihcreforc, il i.s OK. 



., , , 40 500 X7.21 X 10 „„„,-, » 

Ma\imiii)) comprcssiM.- louc in i\ log = + = 80 027 N 

4 2 X (6W) - 2 X 18.1) 



Muximuni comprcsMvc stress 
/ r„ of the corner leg 
Elastic critical stress, f, 
Allowable axial compressive stress 
Therefore, it is OK. 



80 027 

744 

520 
12.6 



■-- 107 6 N mm' 
= 4l..t 



9.869 6X 2.05 X 10' , ,.„ , ^, 

1 186 2 N mm' 

(41.3)' 
0.6 X I 186.2 X 250 



(1 186.2" + 250")' '■■ 



^ 1.18.9 \ mm -1076 N mn 



»4 • . 0.0 ^ H7.21 X 10" ,„„„, , 

Maximum tension - y . + - , ^ ,,, „ = 69 902 N 

\et effective nrea 

/744 \ 

/I, -= ,4. = (-- -0.6 X 20) = 360 



K- 



0.74 



iAx + Ai 
A„» = a+ Kb - .160 + 0.74 X 360 = 626.4 mtn^ 



69 902 -> ^ i 

Actual tensile stress = —r = 111.6 N/mm" < 150 N/mm"* 

626.4 J 

Therefore, It is OK. J 

ueum >Vec7ion 

Beam forces as given in Table 12 are: 

Maximum compressive lorce = 25.3 kN 

Maximum tensile force = 2.2 kN 

Moment = 87.6 kN.m 

Section given in Table 61 is 

/„ = 3.389 X 10" mm' 

/„ = 0.996 X 10" mm' 

A = 2976 mm^ 

/ 3.389x76" 



!•., ^ 



\/ 2 976 
/ 0.996 X 10' 

''" \ / 2 976 



= 337.0 mm 
= 182.9 mm 






1 
I 

I 
I 



ISA 65x65x6- 



—.J 



710 



I 



.J 
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(/./'■)« = jj ^ = 21.1 

, 0.75X9 490 , 
(/./'■), ,g2.9 38.9 

Elastic critical stress, /„ _ 9.869 6 X £ _ ^ ^^^ ^/mm■ 

. 9.869 6 X £ , 

y« = = 4 545 N/mm 

(/.//■); 

A A i^ t ^17 X 7Sn 

Allowable axial compressive stress (IS 800: 1984), £. = — = 140.5 N/mnv 

(1 337" + 250")' " 

., . .. ■ . r- 0.66X1337X250 ,.^.v, 

Allowable bending compressive stress,/; = = 154.6 N/mm' 

(I 337'-' + 250")' '■■' 

25 300 „ ^ ,,, , 
Actual compressive stress, /, = = 8.5 N/mm 

Actual bending stress, /b = -- ■ v = — :— — x 355 - 91.8 Nimm' 

/„ 3.3c9X 10' 

Check for combined stresses 

ii-+ h. = _!i_+ ^'^ = 0.77 < 1.0 

F. „,, /. . 140.5 ,.-,,, 8.5 . 

^^^('-0:6?;) '*»M 0.6X4 545-) 

Maximum compressive force in an angle = + a .o ii _ 

4 2X(710-2X 18.1) 

71 329 
Maximum compressive stress -., - 95.9 N/mm" 

// r„ of the angle = il?- = 45.2 

12.6 

Elastic critical stress, /. 9.869 6X2.05X10' „„„,»,, 

= - (45.2) ' " ^'^■^ ^' '"■" 

Allowable axial compressive stress _ ».o ^ t?u..» a. ,- ju , ^^^ ^ N'mm->95.9 



(990.3' ' + 250 



t 4,1 1.4 



Therefore, it is OK. 



Maximum tension in the leg = li5£ + P-^ . ^ '" . = 65 554 N 

4 2 X 673.8 

Ne( effective area 

744 
-4i = .4i = /— -0.6 X 20\ = 360 

/!„, = a + ifCft = 360 + 0.74 X 360 = 626.4 

Actual tensile stress'' ■ . , . = 104.7 < 150 N/mm' 
626.4 

Therefore, it is OK. 
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Design of Lacing 

Column section 
a) On depth face 

{llr)wMx of the column = 57.6 

0.7 X 57.6 = 40.3 < 50 

Therefore spacing of lacing = 40.3 X r^ = 40.3 X 12.6 = 507 = 510 mm (say) 

Horizontal distance between centroidal axes of the angles in D— direction, 
rf= 660 -2X 18.1 =623.8 mm 

<70° 

Traverse shear = -^ X 40 500 = I 012.5 N 

Shear at the bottom = 14 540 N 
Total shear = 15 550 N 

Providing single lacing, Force in each lacing = — - — X cosec (67.8°) 

= 8 397.5 N 
Length of lacing bar/ angle = ^,/(>23.i' + 255" = 674 mm 

Try ISRO 18, r =• 0.45, — = 149.8 > 145 



Try ISA 40 40 X i r = 0.77. — 



= 87.5 



r 



Elastic critical strtss, /, = .?:MA2^-£ = 264.3 N/mm' 

i (87.5)' ; 

Allowable axial compressive stress _ 0.6 x 264.| X 250 _ _ gj ^ N'/mm^ 

(264.3" + i50")"' 
Allowable load = 93.9 X 507 |= 47 607 > is 550 N 

Check for tension - The net effective area of the section is checked although welding is 
recommended for lacing to corner leg connection. 

/4, = (40- 21.5-3)X6= 117 

/li = (40 - 3) X 6 = 222 

Ai + KAi =117 + 0.61 X 222 = 252.4 mm' 
Maximum tensile stress =_— — = 61.6< 150 N/mm' 

Therefore, it is OK. 

Strength of end welds (4.5 mm si/e) = 4.5 X 71 X 300 = 95 850 > 8 900 N 

Therefore, it is OK. 
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b) On hreaillh faee 

Spacing =510 mm 

f/ = 40() - 2 X 18.1 = 363.K mm 
363.8 



tan 



(510x0.5) ^ ■ ^ 

<70" 



100 
I 012.5 



Shear at a section 

Axial force in the lacings 

Length of the lacmg rod 

/ 444 
Try ISRO - 14, r = 3.5 mm, 7 = yy = 1269 < 145 



X 4(1 5(H) ^ 1 012.5 N 

X cosec 54.9 =618 N 



363.8- + 255- - 444 mm 



Elastic critical stress, f. 



9.869 6 £ ,, , , 

(126.9)= ° '"-^ ^l""""' 



Allowable axial compres.sive stress = "-^.if '^^'^ ^ ^^ =59 8 N/r 

(125.6" + 250")"" ' 

Allowable load = 59.8 X 153.9 = 9 203 N > 618 N 



Therefore, it is OK. 

Strength of end welds (5 mm size) 



5 X 71 X y X 2 = 24 850 N > 618 N 



^ 



Therefore, it is OK.. 



-^MrA 



-.^^ il 



6.4 Column Base Plate for Hinged Type of Support 

Column size : 660 mm X 400 mm 

in this example, forces on foundation as in Table 36 are: 

Dead load (DL) = 29.23 IcN downward 

Live load (LL) = 20.63 IcN downward 

Wind load (WV) = 30.93 kN upward 

DL + LL = 29.23 + 20.63 = 49.86 kN 

Dl + WL = 29.23 - 30.93 =1.7 kN upward 

DL -^ LL governs the design of the base plate. 

Load due to column legs + lacing = 4XS8X6 + 6S0»22 420 N 

= 2.25 kN 



32 
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ISMCUS 




Dead load of AC sheeling and girts = 300 X 6 X 6 ^ 10 800 N 

= 10.8 kN 

Total axial force in columns = 62.91 kN 

Try a base plate of si/e 790 X 570 X 20 mm 
62 910 



""-T^-'-Sio''''^ ''"""'' 



Moment at section AA, m, = 



0.I39X(660-2X65)' 



8 



W, 



=-4 880 N.mm 
65- 



Moment at secU<* BB. mt = ~ X |/l' - — \ =^Y^x:(W^-^) = 220 N mm 



Maximum momeitt = 4 880 N mm 



Thickness of the plate = t 



6 X 4 880 
189.0 



= 12.4 mm < jo mm 



Therefore, it is OK. 

Provide twelve 20 mm dia bolts for anchorage. 
Horizontal Shear in Bait' Plate 
From Table 36 

Total horizontal shear = 7.07 + 7.26 = 14.33 kN 
Bearing area of base key = 570 x 60 = 34 200 mm' 

14 330 



\ 



Bearing shear on foundation concrete : 



34 200 



0.42 N/mm" 



Allowable bearing stress = 0.25 X 15 = 3.75 N/mm' > 0.42 N/mm' 
Therefore, it is OK. 

6.S Desifn Example of a Fixed Column Base Plate 

Taking the same frame given in 5.4 with fixed base column and 200 kg/m' wind zone. 
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Column section from 'I'able 61 is shown below: 



L7Sx75k6 



.1 



-T-Y 



^i 



I A70 



X 

470 



Forces 








From Table 12 








Load 


Axial 

(kN) 


Shear 

(kN) 


m 
(kN.m) 


OL 


-29.13 


10.9 


- 27.75 


LL 


-20,63 


11.42 


-28.85 


WL (200) 


54.93 


33.42 


119.2 



Self-weight of column + lacing 
DL of AC sheeting and girts 

DL + LL case 

Total axial compression 

Shear 

Bending moment 

DL + WL case 

Axial tension 

Shear 

Bending moment 
Using M15 concrete. 



68 X 4 X 6 + 600 = 2 232 N 
300 X 6 X 6 = 1 080 N 

29.13 + 20.63 + 2.25 + 10.8 = 62.81 kN 
10.90 + 1 1 .42 = 22.32 kN 
27.75 + 28.85 = 56.61 kN.m 

■■ -29.13 - 2.25 - 10.0 + 54.93 = 12,75 kN 

= 10.90 + 33.20 = 44.1 kN 

= 119.22-27.75 = 91.47 kN.m 



allowable bearing pressure = 0.25 X/,k = 0.25 X 15 = 3,75 N/mm' 



Try a base plate of size 620 X 500 X 20 mm 

DL + LL rase 

Taking moments about tension bolts, 

i X 3.75 X ^ X 582.5' x / 1 - y\ X 500 - 

62 810 X 272.5 - 56.61 X 10' = 

K^ - 3X + 0.70 = 

K = 0.255 

Force in bolts = 0.255 x 582.5 x ^^ X 500 - 62 810 

= 76 443 N 



I , 350-K2ii7S)-5 00 ^| 



"TT 



•p a g"""^— •»'m»-'' 




in 
n 
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OL + WL case 

Taking moments about tension bolts. 



^37-5 



X 3.75 X Av' X 582.5' X / 1 



r- -•■( 

12 750X267.5 - 91.47 X lO" = 
A' - 7.K + 0.83 = K = 0.308 

Force 



V 



500 + 



3.75 
2 




= I 80 947 N 

Maximum tension in bolts = 1 80 947 N 

Maximum bending moment in ba.se plate on tension side —J 

I 80 947 X 37.5 = 67 85 513 N.mm ' 

75 75 75 X 2 

On compression side = 500 X / 1 .86 X 75 X — + 1 .89 X — x — —~\ 

= 43 87 500 N.mm 

Thickness of base plate 






186 



7^37. 



'V 



67 85 513 X 6 



Therefore, it is OK. 

Providing 6 bolts on either side, force/ bolt 



400 X 1.33 X 189.0 

180 947 



= 20.1 mm 



■■ 30 158 N 



Capacity of 20 mm 4> bolt = 29 400 X 1.25 = 36 750 N 

Therefore provide twelve 20 mm dia bolts. 

According to Tabled 76, twelve 24 mm dia bolts are required. 

Due to staodardi^Btion. sizes of the bolts recommended in Table 76 may be conservative for tome 
cases as in the abov^ example. If one desires more economical Resign for a particular case, the above 
design procedure ca^ be adopted. 

6.6 Design of Foiyidation ; 

Typified design of foundation is not included in this report sin<^ the soil condition which varies from 
site to site would influence the design of foundation. A typical example of isolated footing design for 
assumed field condition is illustrated in this section. Limit state design in accordance with IS 456 : 1978 
is used in this example. The fixed base portal foundation ii^ Section 5.5 is designed here. 



Assumptions 

F,v ~ 15 MPa 

Allowable bearing pressure on soil = ISO kN/m^ 

Required depth of footing below grade = 2.5 m 

Unit weight of soil back fill = 15 kN/m' 

The design is illustrated for DL + LL case and 
has to be checked for DL + WL case. In this 
particular example, DL + WL case does not 
govern the design. 



if 



I 



I07? 



-Si 



^^ 
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DL + LI. 


0.75 




iDl.+ WD 


62.81 








9.56 


22.32 


33.08 


56.61 


68.60 
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Forces on Foundation 



P (kN) 
T (kN) 
V (kN) 
M (kN.m) 

Developmeni l.ennih of Ancjior Bolls 
From the design of base plate (see 5.5) 
Total tension in 6 bolts = 180.9. kN (due in DL + H'L) 

180 9 

Actual tension in each bolt = = 3q is ^n 

6 

Net area of 24 mm <* bolt = 339 mm" 

(net area taken as 0.75 times 
gross area) 

Stress in steel m limit state of 

collapse 30 150 X 1.5 ,„ , ^ 

= r^r =133.4 N/mm- 

Devclopment length required _ _ 133.4 X 24 _ 

1.33 X 1.0X4 

Use 6(X) mm embedment in concrete pedestal. 

Design of Peilesial 

Let ihc si/e of pedestal = 850 X 700 mm 

Self weight of pedestal ^ 850 X 700 x 2 OOP 

109 

= 29 750 N = 29.75 kN 

Total downward load = 62.81 + 29.75 = 92.56 kN 

Moment at base of pedestal due =2X22.32 = 44.64 kN.m 



to shear 



Total moment at base of 




pedestal 




Design 


compression 




Design 


moment 




/c^ 








151.88 X 10" 
15X700X850- 


0.020 


P^ 


138.84 X 10' 

:^ — 


0.016 



= 56.61 + 44.64 = 101.25 kN.m 

= 1.5 X 92.56= 138,84 kN 
= 1.5 X 101.25 = 151.88 kN.m 
= IS MPa 



/,ibD 15 X 700 X 850 

From chart 31 of SP 16: 1980. 

For Fe 415 and ^ = 0.05 

f = 0.1 
/» = 1.5 
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Therefore, area of lonKitudinal steel = ■— X 850 X 700 = 8 925 mm^ 

Provide 12 bars of 32 mm *, /I, = 9 650 mm' 
Lateral Ties 
Diameter = greater of: 

a) 5 mm 

b) I /4 diameter of main bar = I /4 X 32 = 8 mm 
Therefore, provide 8 mm lateral ties 

Spacing of lies — least ol the following: 

a) least dimension = 600 mm 

b) 16 times diameter of main bar- 16 X 32 = 512 mm 

c) 48 times diameter of ties - 48 X g -- 384 mm 
Provide 8 mm <t> lateral tics at 380 mm c/c. 

Reinforcement det?ils are shown in the figure at the end of this section 
Design of Fooling 
Direct load from pedestal, >f , -= 92.56 kN 

Safe bearing capacity of soil - 150 kN/m' 

Unit weight of soil =15 kN/m' 

Try a footing of size = 2.0 m X 2.5 m X 0.5 m 
Weight ot soil above footing, Wi 



Weight of footing. If. 
Load from pedestal.iWi 
Total vertical load' 
Overturning moment, W 

Factor of safety against overturning 

Therefore, it is OK. 

Eccentricity of resultant vertical force, c 



= (2 X 2.5 - 0.7 X 0.85) X 2 X 15 
= 132.2 kN 

= 2 X 2.5 X 0.5 X 25 = 62.5 kN 

= 92.56 kN 

= H', + 1^2 + Ifj = 287.26 kN 

= 56.61 +2.5 X 22.32- 11.1 = 112.41 kN.m 

^ 287.26 X, 1.25 

" 112.41 



= 3.2 > 1.5 



287.26 ^ ■' ^ 6 



2.5 



0.42 m 



Therefore, base pressure distribution is trapezoidal as shown in the figure. 

Maximum compressive stress = _/ 1 + -^^\ 

A\ h I 



287.26 , 6 X 0.39 . 
t 2-5 ) 



Therefore, it is OK. 



2.0 X 2.5 ^ 2.5 

= m.2< 150 kN/m- 

6p, 



Minimum pressure = -7(1 — T'\- 3-68 kN/m 

Pressure at C = It 1.20 - '"-^""^-^^ x 0.825 = 75.71 kN/m= 

Pressure at B = 3.68 + --'^JJ-^^ ^ 0-825 = 39.16 kN/m' 











G.L 




.8- 


'°. 




5^ 


1 














r^ 


^ 


h~La 


U-. 


fN 



39-16^ 
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Maximum Factored B.M. (Neglecting Weight of Soil) 



At section C = 1 .5 X / 1 1 1 ,20 - 75.71 X 
= 50.73 kN.m/m width 



0.825 y 0.825X2 ^ 75.71 X 0.825' 



, 825 0.825 X 2 3.68 X 0.825- . 
At section B = 1.5 X / 39.16 - 3.68 X^^^^ X ~ — + £^— A °_-'.^\ 

= 13.95 kN.m/m width 
Effective depth = 0.5 - 0.U5 = 0.45 m 
Refer Chapter 5 of SP 16 : 1980 
Minimum tension reinforcement of 0.12 percent is sufficient. 

Area of steel = 0.12 X •— x 450 = 540 mm^m width 

U.se 12 mm <t> Fe 415 bars at 200 mm c/c top and bottom both ways. 

Shear in footing would be small and hence not critical receiving shearing reinforcement. 

For economy reasons, depth of footing, may be reduced to 200 mm at the free edge as shown in 
Fig. II. 

6.7 Bracing Design 

lypical bracings arrangements arc shown in Fig. 10. Among these Type (b) bracing detail design 
is illustrated here (see Fig. 12). 

The wind force perpendicular to the ridge is carried, by the frame action and hence only nominal 
hiacings arc necessary in the gable end walls and at rafter level along the length of building. 

tiahtf End Wall Bracings 
Maximum length of bracing = 



^/^ 



-¥f 



5.23 m = 523 cm 



('m,» required 

Use ISA 5050 X 6 
Rafter Level Bracings 



523 , , 
= — =1.5 cm 




Wind pressure on windward gable end = 0.7 X 1 000 = 700 N/m^ 

Wind drag on roof = 0.025 X I 000 = 25 N/m' 

/ 1 i/i es on Windward Gable End Truss 

V. M 1 , _ 700 X 3.86 ,, , 3.86 > , „ ^ 4.07 .^ 42 _ , ,,„ „ 
\t nodes 1, 5 = -33^-2-(*+2xTxT) + 25 X -y-X -= 5 330 N 
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SIDE ELEVATION 
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At node 2, 4 = 700 X 



llB+ll±\ If, + 3 X 3.86 + 5.14 . , 4.07 + 5.42 , ^ 42 
1 2X2 ) C ^ 2X2X3 ) ■*" ^* ( 2 1 ^ T 



= 14 130 N 
At node 3 = 700x^/9- . J,'! - ., ) + 



2 X 3 X 2 J ' ^^^ ^•''^ X y = 18 260 N 



The reactions from columns and frames on the rafter bracing truss for equilibrium are shown in the 
figure. 



Maximum bracing force _ (2 859 - 533) X ^6' + 4.07' 

6 

Try ISA 75 X 75 X 6 

-\/ 2X 1.46 



28 100 N 



//r, 



X 100 = 277 



6^'+ 5.42^ 



2.30 
Assuming 20 dia bolls. 

Net effective area - (4..13 2 15X0 6) + 



X 100 = 351 which mav be allowed. 



4.33 



(1 +0.35)- 



4,33 



-= 5.93 cnr 



(4..U 2.15X0.6) 
Allowable tension 5.93 X 100 X 150 = 88 950 N > 28 100 N 
1 herelore, it is OK. 

Wind pressure on Itcward gable end ^0.3 X I 000 = 300 N/m^ 

Fiiri_e\ on I.ecwartI 'Gahlv I\i\d Trus\ 

. , ^ 3l(Hl/3 86. ^ 3.86 
At nodes I. 5 -• -»-, ,— - -|6 -t 



1 25 X 4 07 42 

\ 4 -^— ,-^^ X 2f = 2 900 N 



At nodes 2. 4 - .HK) 



2X2 [ 2X3X2J' 2 2 

3.86 + 5.14. .,,,,■' X 3.86 + 5.14 



MT^n^C'^^'^fiif^p^M 



4.07 I 5.42 . 42 

^ \ X ~ ^ 7 480 N 



At node ^ 300 X ^^'-^9 - YTTTl) + 25 X 5.42 X ^\= 9 450 N 



n' 



Since the latter truss is not in one plane, the tipping effect of end gable load has to be resisted by 
eaves bracing s\stem as shown 

hirtr\ I'll }.avv\ Iriiw Due In lippiitf^ A//p( ( 

(14 1.10 X 407 t IH 260 X 949-2) 



On 1I1L- \Miul\^.tid end 



On Die Iccw.iid end 



fi 



— = 24 020 N 



(7 480 / 4 07 t 9 450 X 9 49 2) 
6 



- 12 550 N 
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Eaves Truss 

Forces due to tipping effect will cause additional stresses on main rafters of portals. 

Additional compressive stress in the 4 - 65 X 65 X 6 rafter = = g.O MPa 

4 X 744 

which is very sinall and can be neglected. The length of members of eaves truss is slightly less as 
compared to the length of memb' rs between nodes 2 and 3 but for uniformity sake, use ISA 75 X 75 x 
6 as designed earlier. 

Wind Perpendicular to End Gable 

Wind columns in gable ends: 

Wind pressure on end gable = 01 P 

= 0.1 X 100 = 700 N/m^ 
Height of central column = 6.0 + 3.0 = 9.0 m 

Maximum moment in the wind columns = '- = 36 430 N.m 

8 

Try ISMB 450 

1 _900 ,^ 
— = Y— = 300 
r„ 3,0 

Therefore, It is OK. 

D/T = i^ = 25.9 

Fi,= 55 X 1.33 = 73 MPa 

, _ 36 430 X 100 

■'" " I 350.7 X I 000 ° " ^^^ 

Therefore, it is OK. 



Use IS MB 450 wind columns in gable ends. 

Vertical Bracing on Longitudinal Wall 
Wind force from windward side: 

From end gable "^ "^ (^T^) X 0.7 X 1 000 = 23 630 N 

From roof drag = 25 X 9,49 X 21 = 4 980 N 

Wall drag at eaves = 25 X 1.5 x 21 = 790 N 

Wall drag at mid column = 25X3X2I = 1580N 

Total force at top of column on windward side = 23 630 + 4 980 + 790 = 29 400 N 
Wind force from leeward side: 

From end gable '^T'^ (^T^) X 0.3 X I 000 X ^ = 10 130 N 

Roof drag = 4 980 N 

Wall drag at eaves = 790 N 

Wall drag at mid column = 1 580 N 
Total force at top of column on leeward side = 10 130 + 4 980 + 790 = 15 900 N 
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Try ISMB 250 



600 
2.65 



■■ 226 < 250 



Therefore, it is OK. 

Allowable compression = 20.7 X 4 755 

= 98 430 N>29 400 N 
Therefore, it is OK. 

Length of bracing = >/3' + 6" = 6.7 m = 670 cm 
Maximum bracing force 

= 9(29 400 + 15 900 + 2 X 1 580) X -f- 

o 

= 54 110 N 
Try ISA 7 070 X 6 

(//r) = |^ = 313<350 

Therefore, it is OK. 
Assuming 20 dia bolts. 
Net effective area = (4.03 - 2,15 X 0.6) + 




3 X 4.03 



= 5.4 cnr 



3 X 4.03 + 4.03 
Allowable tension = 540 X 150 = 81 000 N < 54 1 10 N 
Therefore, it is OK. 

Additional axial foice in column = 54 1 10 X -— - = 24 230 N 

i 0.7 

The column and |oundation in the braced bay have to be cliecked for this additional force. 

7 SUMMARY AND CONCLUSIONS 

7.1 Analysi.s and design of lattice portal frames (smgle bay, without cranes) have been presented for 
five dillcreni spans, two diflercnl spacing;,, three different roiif slopes, two three different column 
heights, three differenl basic wind pies.surcs and five different ea|lhquake /ones, ll has been found that 
the forces in members even due to the lowest basic wind pressurf of 100 kg/ m" arc more than that due 
to the most severe earthquake zone forces. 

In addition to analysis and design forces, foundation forces hsive also been given in tables for use in 
the design o( foundations. A worked out example has also been given, both as an illustration of the 
design methodology and as a check on computer analysis, and design results presented. Unit weight of 
the frame members per square metre of the floor area co\ered is also presented along with the design 
results. The following observations may be made with regard to the unit weight: 

a) Portals with fixed base tend to have less unit werghl compared to Ihe corresponding portals with 
hinged ba.se. 

b) Portals having longer spans have higher unit weight compared to shorter spans. 

c) Generally portals having shallower roof slopes (I '5) have a lower unit weight, particularly in the 
case of portal frames with hinged base. Howe\ei. in the case of portals with fixed base, the trend 
is not clear. 

d) Although unit weight of frames alone is more in the case of 4.5 m spacing of frames as compared 
to 6 m spacing, this may not be still true if the weights of members spanning between frames 
(purlins and girts) are also considered. 

e) In many cases, the lattice portal deflection limit (//325) seems to be the governing consideration 
in the design of members, exceptions being normally found in the case of frames having longer 
span lengths and shorter column heights. 
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TABLE 25 FOUNDATION FORCES OK LATTICE PORTAL FRAMES 

Column Height ^ 4.5 m Frame Spitctng "^ 4.5 m 



Span >= 9.0 m 



Wind Load 
(kg/m!) 



AxiM. 
(kN) 



SlIfiAR 

(kN) 



MOMENI 

(kN.m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/40 



1/4.0 



1/5.0 



1/5.0 



100 


DL 




LL 




WL 


150 DL 




LL 




WL 


200 Dl. 




LL 




WL 


100 


DL 




LL 




WL 


150 Dl 




LL 




Wl 


200 


DL 




LL 




WL 


100 Dl. 




LL 




WL 


ISO 


DL 




LL 




WL 


200 


DL 




LL 




WL 



Hinged Base 

-13.31 

-7.73 
13.71 

-13.30 
-7.73 
20.97 

-13.63 

-7.73 
27.42 

-13.22 
-8.91 
14.87 

-13.14 
-8.91 
22.30 

-13.46 
-8.91 
29.74 

-13.11 
-9.63 
15.68 

-13.09 
-9.63 
2353 

-13.41 
-9.63 
31.37 



1.97 


0.0 


1.87 


0.0 


8.40 


0.0 


1.97 


-0.0 


1.87 


0,0 


12.59 


0,1 


2,01 


0.0 


1.87 


0,0 


16.79 


0.1 


1.97 


0.0 


2.19 


0.0 


8.34 


0,0 


1.96 


0,0 


2,18 


0.0 


12.51 


0,0 


1.99 


0.0 


2.18 


0,0 


16.68 


0.1 


1.96 


0.0 


2.38 


0.0 


8.39 


0.0 


1.96 


0.0 


2.38 


0.0 


12.59 


0.0 


2.00 


0.0 


2.38 


0.0 


16.78 


0.0 
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TABLE J5 FOUNDATION FORCES OF LATTICE PORTAL FRAMES-CoWll 

• '0 m Column Height =• 4 5 m Fnme Sptcing = 4.5 m 



Span 



Sl.(iPK 



Wind Load 
(kg/m') 



Axial 
(kN) 



Shear 
(kN) 



MOMfcNT 

(kN.m) 



1/3.0 



1/3.0 



I 'JO 



1/4.0 



15.0 



1/5.0 



1/5.0 



100 


Dl. 




LL 




WL 


150 


PL 




1.1 




HI. 


200 


PI 




11 




Wl. 


100 


PI 




1. 1 




Wl. 


150 


PI. 




LI. 




Wl 


200 


PL 




LL 




Wl. 


100 


PL 




LI. 




WL 


150 


PL 




LL 




WL 


200 


PL 




LL 




WL 



Fixed Base 

-13.33 

- 7.73 
10.93 

-13.32 
-7.73 
16.38 

-13. .34 
-7.73 
21.83 

-13.18 
-8.91 
12.28 

-13.17 
-8.91 
18.42 

-13 19 

- 8 91 
24.55 

-13.14 

- 9.63 
13.17 

- 13.07 
-9.63 
19.75 

-13.09 
-9.63 
26.33 



3.09 
2.88 
9.28 

3.10 
2.89 
13.93 

3.11 
289 
18.58 

3.06 
3.34 
9 35 

3.07 
3.36 
14.03 

3.08 
3.36 
18.72 

3.05 
3.62 
9.47 

3.04 
3.64 
14.22 

3.05 
3.65 
18.97 



-560.2 
-520.7 
1702.0 

- 563.2 

- ;22.5 
2559 3 

-564 I 
-523.6 
34186 

-535.4 

-583,8 
1671 

-538.2 
-385.9 

2511.3 

-538.9 
-587.1 
33523 

- 520 
-617.2 

1679.5 

-5195 
-619.3 

2524. 1 

-520.1 
-620.6 
33692 
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Spill - 9.0 m 


TABLE U FOUNDATION FORCES OF LATTICE PORTAL FRAMES 

Cohimn H«i|hl - 4.3 m Fnum Sptcin* - 6.0 m 


Store 


Wind Load Axial Shcai Momint 
(ki/m') (kN) (UN) (kN.m) 



l/.^.O 



mo 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



'/5.0 



100 


DL 




LL 




WL 


IJO 


DL 




LL 




WL 


200 DL 




LL 




WL 


100 


DL 




LL 




WL 


150 


DL 




LL 




WL 


200 DL 




LL 




WL 


100 DL 




LL 




WL 


150 


DL 




LL 




WL 


200 DL 




LL 




WL 



Hlii^ Bm 

-16.90 

- 10.31 

18.29 

-17.14 
-10.31 

^7.42 

-17.54 

-1031 

36 57 

-16 71 

-11.87 

19.83 

-17.01 

-11.87 

29.73 

-17.17 

-11.87 

39.65 

-16.65 

-12.84 

20.91 

- 16.55 

-12.84 

31.37 

- 17.03 

-12.84 

41.83 



2.36 


0.0 


2.48 


0.0 


11.19 


0.0 


2.38 


ao 


2.48 


0.0 


1678 


0.0 


2.44 


0.0 


2.48 


0.0 


22.37 


0.1 


2.35 


0.0 


2.90 


0.0 


11 11 


00 


2.38 


0.0 


2.89 


0.0 


16.66 


00 


2.40 


0.0 


2.89 


00 


22.22 


0.1 


2.35 


0.0 


3.16 


ao 


11.18 


0.0 


2.33 


0.0 


3.16 


0.0 


16.76 


0.1 


2.38 


0.0 


3.16 


0.0 


22.35 


0.1 




(Comlnuttl) 
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TABLE 16 FOUNDATION FORCES OF LATTICE PORTAL FRAMES-ConAf 

Span " 9.0 m Column Hei|ht • 4.3 m Fnme Spacint ■■ 6.0 m 



Slope 



Wind Load 


Axial 


(kg/m'j 


(kN) 




Fixed Base 


100 DL 


-16.83 


LL 


-10.31 


WL 


14.60 


150 DL 


-16.86 


LL 


-10.31 


WL 


21.88 


200 DL 


- 16.87 


LL 


-10.31 


WL 


29.16 


100 DL 


-16.71 


LL 


-11.87 


WL 


16.40 


150 DL 


-16.68 


LL 


-11.87 


WL 


24.59 


200 DL 


-16.69 


LL 


-11.87 


WL 


32.77 


100 DL 


-16.60 


LL 


-12.84 


WL 


17.58 


150 DL- 


- 16.62 


LL- 


-12.84 


WL 


26.36 


200 DL 


- 14.63 


LL 


- 12.84 


WL 


35.14 



Shsar 
(kN) 



Moment 
(kN.ni) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



3.67 
3.77 
12.33 

3.69 
3.78 
18.51 

3.69 

3.79 

24.69 

3.65 

4.37 
12.41 

3.65 
4.39 
18.63 

3.65 
4.40 
24.86 

3.62 
4.73 
12.56 

3.63 

, 4,75 
,18.86 

I 3.63 
!4.77 
125.17 

-i 



-663.3 
-678.0 
2248.0 

-665.9 
-680.3 
3380.3 

-666.3 
-681.7 
4515.0 

-636.6 
-759.6 
2197.7 

-635.6 
-762.2 
3302.2 

-635.9 
-763.8 
4408.3 

-614.7 
-802.8 
2208.6 

-6167 
-805.4 
3318.4 

-617.0 
-807.1 
4429.9 
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TABLE 27 FOUNDATION FORCES OF LATTICE PORTAL FRAMES 

Column Height = 6.0 m Frame Spacing == 4.5 m 



Span = 9.0 m 



Stort 



Wind Load 

(kg/mi) 



AXIAt. 

(kN) 



Shear 

(kN) 



MOMRNr 

(kN.ra) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 


DL 




LI. 




WL 


ISO 


DL 




LL 




WL 


200 


DL 




LL 




WL 


100 


DL 




LL 




WL 


150 DL 




LL 




WL 


200 


DL 




LL 




WL 


100 


DL 




LL 




WL 


150 DL 




LL 




WL 


200 DL 




LL 




WL 



Hinged Bnsc 

- 14.76 
-7.73 
16.66 

- 15.64 
-7.74 
24.98 

-15.84 

-7.74 
33.31 

-14.59 
-8.91 

17.72 

-15.13 
-8.91 
26.58 

-15.52 
-8.91 
35.44 

-14.54 
-9.63 
18.50 

-14.89 
-9.63 

27.75 

- 15.47 
-9.64 
37.01 



1.46 


-0.0 


1.42 


-0.0 


10.55 


0.0 


1.52 


0.0 


1.42 


0.0 


15.82 


0.1 


1 S3 


0.0 


1.42 


-0.0 


21.10 


0.2 


1.44 


-0.0 


1.65 


-0.0 


10.42 


0.0 


1.48 


-0.0 


1.65 


-0.0 


15.63 


01 


1.51 


0.0 


1.65 


0.0 


20.84 


0.2 


1.44 


-0.0 


1.79 


-0.0 


10.43 


0.0 


1.46 


0.0 


1.79 


-0.0 


15.64 


0.2 


1.51 


0.0 


1.79 


-0.0 


20.85 


0.2 




( Coniinutd) 



HANDBOOK ON STUUCTURES WITH STEEL LATTICE PORTAL FRAMES (WHkiMt CruMt) 



SP 47(S&T) : 1988 



TABLE 17 FOUNDATION FORCES OF LATTICE PORTAL FRAMES-Cmrttf 

Span = 9.0 m Column Height = 6.0 m Frame Spacing "^S m 



SU)fE 



Wind Load 
(kg/m!) 



AXIAI 

(kN) 



Shear 
(kN) 



Moment 
(kN.m) 



1/3.0 



1/3,0 



1/3.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



100 DL 




LL 




m. 


150 DL 




LL 




WL 


200 


DL 




LL 




WL 


100 


DL 




LL 




WL 


150 


DL 




LL 




WL 


200 


DL 




LL 




WL 


100 


DL 




LL 




WL 


150 


DL 




LL 




WL 


200 


DL 




LL 




WL 



Kixed Baiie 

-14.74 

-7.73 
11.76 

-14.72 
-7.73 
17.62 

- 14.74 
-7.73 
23.48 

-14.59 
-8.9! 
13.08 

- 14.62 
-8.91 
19.60 

-14.64 
-8.91 
26.12 

- 14.49 
-9.63 
13.95 

-14.52 
-9.63 
20.92 

- 14,54 
-9.63 
27.88 



2.31 
2.18 
11.42 

2.31 
2.19 
17.15 

3,31 
2.19 
22.87 

2.27 
2.51 
11.38 

2.28 
2.52 
17.08 

2.28 

2.53 

22.79 

2.24 
2.71 
11.43 

2.24 

2.72 
17.16 

2,25 
2.73 
22.89 



-541.7 


-509.0 


2772.5 


-540.4 


-511.0 


4168.9 


-540.8 


-512.3 


55*8.4 


-514.7 


-568.1 


2698.4 


-516.9 


-570.3 


4057.2 


-517,2 


-571.8 


5419.4 


-496.2 


-600.3 


2680.6 


-498.1 


-602.6 


4030.6 


-498.3 


-604.2 


5383.1 



HANDBOOK ON STHUCTIRES WITH STKEL LATTICE PORTAL KKAMES (Wllhoul Cranes) 
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TABLE 21 FOUNDATION FORCES OF LATTICE PORTAL FRAMES 

Span ■= 9.0 m Column Height " 6.0 m Fnme Spacing "=> 6.0 m 



Slope 



Wind Load 

(Itg/mn 



AxiAt. 

(kN) 



Skcar 

(liN) 



Moment 

(kN.m) 



1/3.0 


100 DL 




LL 




WL 


1/3.0 


150 DL 




LL 




WL 


1/3.0 


200 DL 




LL 




WL 


1/4.0 


100 DL 




LL 




WL 


1/4.0 


150 DL 




LL 




WL 


1/4.0 


200 DL 




LL 




WL 


1/5.0 


100 DL 




LL 




WL 


1/5.0 


150 DL 




LL 




WL 


1/5.0 


200 DL 




LL 




WL 



Hinged B»k 

- 19.05 

-lO.JI 

22.20 

- 19.82 
-10.32 

33.31 

-20.77 

-10.32 

44.41 

- 18.92 

-11.87 

23.62 

-19.48 

-11,88 

35.44 

-20.05 
-11.88 

47.25 

-18.86 

-12.84 

24.67 

-19.34 

-12.85 

37.02 

-19.99 

- 12.85 
49.35 



1,74 


0.0 


1.88 


0.0 


14,06 


0.1 


l,HO 


0.0 


1,88 


0.0 


21,09 


0.1 


1,87 


0,0 


1,88 


0,0 


28,11 


0,1 


1,73 


-0,0 


2,18 


0,0 


13,88 


0.1 


1,77 


0.0 


2,18 


0.0 


20,83 


0,2 


1,81 


0,0 


2,18 


0,0 


27.77 


0,2 


1.73 


-0,0 


2.37 


0,0 


13,89 


0.1 


1.75 


-0,0 


2.37 


0,0 


20.84 


0.2 


1.81 


0.0 


2.37 


0.0 


27.78 


0,2 




(.Cominutd) 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE rORTAl FRAMES {Witkoul CnwM) 



SP 47(S&T) : 1988 



TABLE 2S FOUNDATION FORCES OF LATTICE PORTAL FRAMES-CimM 

Span ■> 9.0 m Column Haght -^ 6.0 m Fnme Spaonc » 6.0 m 



Slope 



Wind Load 
(kg/m") 



Axial 
(kN) 



Srear 

(kN) 



MOMBNT 

(kN.m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



I/4.Q 



1/4.0 



1/5.0 



1/5.0 



1/5,0 



too DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


ISO DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


ISO DL 


LL 


WL 


200 DL 


LL 


WL 



Fixed Base 

-18.68 

-10.31 

15.72 

-18.70 

-10.31 

23.56 

-18.66 

-10.31 

31.39 

-18.56 

-11.87 

17.47 

-18.52 

-11.8-/ 

26. 1« 

-18.47 

-11.87 

34.90 

-18.44 

-12.84 

18.64 

-18.46 

-12.84 

27.94 

-18.42 

-12.84 

37.24 



2.72 
2.85 

i;.l9 

2.73 

2.86 

22.50 

2.73 
2.87 
30.42 

2.68 
3.28 
15.12 

2.67 
3.30 
22.70 

2.67 
3.31 
30.29 

164 
3.54 

15.18 

2 65 
3.56 
22.80 

2.65 
3.57 
30.42 



-635.4 
-662.5 
3666.8 

-637.1 
-665.1 
5513.5 

-636.9 
-666.8 
7364.4 

-606.7 
-739.1 
3568.8 

-604.6 
-742.1 
5366.4 

-604.3 
-744.0 
7168.4 

-584.9 
-780.9 
3545.9 

-586.4 
-784.1 
5331.5 

-586.0 
-786.1 
7120.8 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (Whhoul Cmiim) 
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SI' 47(S&T) : IWH 



TAILE 2« FOUNDATION KORCi'^i OK I.ATTIC K POH1AI. KKAMK-S 
12.0 m Cohimn Heitht = 4.5 ni Frame Spuint = 4.) iti 



S|»n 



Wind Load 



Axial 
(kN| 



SlIKAR 

(kN) 



MOMI-.NT 

(kN.tn) 



l/.VO 



I/. 1.0 



1/4.0 



1/4.0 



1/5.0 



1/3.0 



1/5.0 



100 


111. 




I.I. 




Wl 


ISO 


Dl. 




U. 




WL 


200 


1)1. 




LI. 




Wl. 


100 


ni. 




I.I. 




WL 


130 


DL 




1.1 




WL 


200 


DL 




LL 




WL 


too DL 




LL 




WL 


150 


DL 




LL 




WL 


200 PL 




LL 




WL 



Hinged Base 

-16.00 
10.11 
16.07 

-13 9.1 
10.31 
24.10 

-16.32 

-10.31 

32.14 

-15.79 

-11.88 

17.70 

•13.72 

-II 87 

26.55 

-16.10 

-11.87 

35.40 

-15.73 

-12.84 

18.82 

-15.66 

-12.84 

28.23 

-15.66 

- 12.84 

37.64 



346 


00 


3.27 





9 20 


OR 


344 


on 


3.27 


00 


13.79 


00 


3.52 


0.0 


326 


00 


18.19 


00 


3,47 


00 


385 


00 


9.47 


0,0 


3.4* 


0,0 


3.85 


0.0 


14.20 


0.1 


3.53 


0.0 


3.83 


00 


1892 


1 


3.50 


0.0 


4.22 


0.0 


9.77 


0.0 


3.48 


0.0 


4.22 


0.0 


14.64 


0.0 


3.48 


0.0 


4.22 


0.0 


19.31 


0,1 




( Conlinued) 



l«2 



HANDBOOK ON STRtlCTVRES WITH STEEL LATTICE PORTAL FRAMES (WIIIhnI Cranes) 



SP 47(S&T): 1988 



TABLE 29 FOUNDATION FORCES OF LATTICE PORTAL FRAMES-Conftf 

■■ 12.0 m Column Height = 4.5 m Frame Spucing = 4.5 m 



Span 



Wind Load 
(kg/m') 



Axial 
(kN) 



Sheah 
(kN) 



Moment 
(kN.m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 


DL 




LL 




WL 


150 DL 




LL 




WL 


200 Dl 




LL 




WL 


100 


DL 




LL 




WL 


ISO 


Dl. 




LL 




WL 


200 


DL 




LL 




WL 


too 


DL 




LL 




WL 


150 


DL 




LL 




WL 


200 01. 




LL 




WL 



-15.97 

-10.31 

13.94 

- 15.95 

-10.31 

20.91 

-15.97 
-10.31 

27.87 

-15.78 

-11.87 

15.79 

-15.76 

-11.87 

23.68 

-15.78 

-11.87 

31.56 

-15.67 

-12.84 

16.99 

-15.70 

-12.84 

25.47 

-15.72 

-12.84 

33.96 



5.34 
5.00 
10.81 

534 
5.01 
16.23 

5.35 

5.02 

21.65 

5.36 
5.88 
11.47 

5.36 
5.90 
17.22 

5.37 

5.91 

22.98 

5.35 
6.42 
11.95 

5.38 
6.43 
17.94 

5.39 
6.45 
23.95 



-1000.8 
-934 8 

2171.7 

-1000.6 
-937.1 
3262.0 

- 1002.4 
-938.5 
4353.5 

-967.3 

-1059.1 

2197.9 

-966 

-1061 

330f 

-96 
-1063, 
4404.0 

-938.1 

-1123.8 

2227. 1 

-942.2 
- 1 125.9 

3343.7 

-943.6 

- 1 127.6 

4461.6 



HANDBOOK ON STRUCTIIRES WITH STEEL LATTICE PORTAL FRAMES (WHbout Cnnes) 
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SP 47(S&T): 1988 



TABLE 30 FOUNDATION FORCES OF LATTICE PORTAL FRAMES 

Span =^ 12.0 m Column Height ■: 4.S m Frame Spacing » 6.0 m 



SLOPfc 



Wind Load 
(kg/mn 



AXIAl. 

(kN) 



Shear 

(kN) 



Moment 
(kN.m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/40 



1/5.0 



1/5.0 



1/5.0 



100 DL 


LL 


Wl, 


130 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


ISO DL 


LL 


WL 


200 DL 


LL 


WL 



Hinged Bue 

-20.11 

-13.75 

21.42 

-20.41 

-13.75 

32.13 

-21.10 

-13.75 

42.85 

- 19.87 

-15.83 

23.60 

- 19.86 

-15.83 

35.41 

-20.43 

- 15.63 

47.20 

-19.79 

-17.12 

25.09 

- 19.70 

-17.12 

37.64 

-20.16 

-17,12 

50.19 



4.16 


0.0 


4.34 


0.0 


12.2< 


0.1 


4.21 


0.0 


4.33 


0.0 


18.37 


0.1 


4.32 


0.0 


4.33 


0.0 


24.49 


0.1 


4.17 


0.0 


5.11 


0.0 


12.59 


0.1 


4.18 


0.0 


5.10 


0.0 


18.88 


0.0 


4.25 


0.0 


5.10 


0.0 


25.15 


0.1 


4.20 


0.0 


5.60 


0.0 


12.99 


0.0 


4.18 


0.0 


5.59 


0.0 


19.47 


0.1 


4.24 


0.0 


5.59 


0.0 


25.94 


0.1 




(Con>fnu<d) 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (Wttkovt Cmna) 



SP 47(S&T): 1988 



TABLE 3» FOUNDATION FORCES OF LATTICE PORTAL FRAMES-Cimftf 
Span == 12.0 m Column Heighl ~ 4.3 m Fnme Spacing °> 6.0 m 



Slope 



Wind Load 
(kg/ mi) 



Axial 

(kN) 



Sheai 
(kN) 



Moment 
(kN.m) 



mn 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 DL 


LL 


WL 


150 DL 


LL 


Wl 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


ISO DL 


LL 


WL 


200 DL 


LL 


WL 



Fixed Base 

-20.44 

-13.75 

18.61 

- 20.07 

-13.75 

27.91 

-20.09 

-13.75 

37.20 

-20.30 

-15.83 

21.05 

-20.22 

-15.83 

31.58 

-20.19 

-15.83 

42.11 

-20.27 

-17.13 

22.63 

-20.2C 

-17.13 

33.96 

-20.16 

-17.12 

45.28 



6.40 
6.57 
14.30 

6.39 
6.58 
21.45 

6.40 
6.59 
28.61 

6.5^ 
7.86 
15.3( 

6.47 
7.80 
22.84 

6.43 
7.76 
30.36 

6.66 
8.75 
16.13 

6.56 
8.61 
23.95 

6.52 

8.56 

31.83 



- 1 192.5 

-1220.0 

2853.9 

-1189.1 

-1220.5 

4280.8 

- 1 190.2 

-1222.1 

5712.0 

-1178.7 

-1413.4 

2930.3 

-1161.7 

-1398.2 

4362.6 

-1152.2 

-1387.7 

5786.5 

-II71.2 

-1533.9 

3016.6 

-1147.2 

-1502.8 

4457.9 

-1137.4 

-1491.3 

5912.3 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (WUhoul Crane.) 



SP 47(S&T) : 1988 



TABLE 31 FOUNDATION FORCES OF LATTICE PORTAL FRAMES 

' 12.0 m Column Height = 6.0 m Frame Spacing • 4.9 m 



Span 



Wind Loau 


AXIAl. 


(kg/m!) 


(kN) 




Hinged Base 


100 DL 


- 17.42 


LL 


-10.31 


WL 


18.29 


150 DL 


-n.w 


LL 


-10.31 


WL 


27.43 


200 DL 


-18.68 


LL 


-10.31 


WL 


36.57 


100 DL 


-17.20 


LL 


-11.87 


WL 


19.83 


150 DL 


-17.53 


LL 


-11.87 


WL 


29.74 


200 DL 


-18.20 


LL 


-11,87 


WL 


39.65 


100 DL 


-17.14 


LL 


-12.84 


WL 


20.92 


ISO DL 


-17.46 


LL 


-12.84 


WL 


31.37 


200 DL 


-18.13 


LL 


-12.84 


WL 


41.83 



Shear 

(fcM 



(kN.m) 



1/3.0 



1/3,0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



l/S.O 



1/3.0 



1/5.0 



2.61 


0.0 


2.50 


0.0 


11.20 


0,1 


2.67 


0.0 


2.50 


0.0 


16.80 


0.1 


2.75 


0.0 


2.50 


0.0 


22.40 


0.2 


2.59 


0.0 


2.92 


0.0 


11.13 


0.0 


2.63 


0.0 


2.92 


0.0 


16.69 


0.1 


2.71 


0.0 


2.92 


0.0 


22.25 


0.1 


2.60 


0.0 


3.19 


0.0 


11.20 


0.0 


2.63 


0.0 


3.19 


0.0 


16.79 


0.1 


2.71 


0.0 


3.18 


0.0 


22.39 


0.1 




( Cuniinued) 
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HANDBOOK ON STRUCTURES WITH STEEL LATTICE MRTAL FRAMES (WIIDOiri Cniwi) 



SP 47(S&T) : I98R 



TABLE 31 FOUNDATION FORCES OF LATTICE POSTAL FRAMES-Cnrtrf 

Spin" 1X0 m Cohmn H«ighci.O m Prams Spadiif ^ 4.5 m 



SmPB 



Wind Load 


Axi»l 


(kg/m!) 


(kN) 




Fixed Baie 


100 DL 


- 17.41 


LL 


- 10.31 


WL 


14.57 


ISO DL 


-17.37 


LL 


-10.31 


WL 


21.84 


200 DL 


-17.33 


LL 


-10.31 


WL 


29.10 


too DL 


-17.21 


LL 


-11.87 


WL 


16.37 


ISO DL 


-17.24 


LL 


-11.87 


WL 


24.S5 


TOO DL 


-17.20 


LL 


-11.88 


WL 


32.73 


100 DL 


-17.15 


LL 


-12.84 


WL 


17.56 


ISO DL 


-17.11 


LL 


-12.84 


WL 


26.33 


200 DL 


-17.07 


LL 


-12.84 


WL 


35.10 



Shsai 


MOMINT 


(kN) 


(kN.in) 


4.07 


-983.1 


3.84 


-926.2 


12.37 


3028.8 


4.06 


-981.7 


3.85 


-929.1 


18. Sg 


4554.9 


4.07 


-982.8 


3.86 


-930.9 


M.78 


6083.3 


4.03 


-939.1 


4.46 


- 1038.3 


12.47 


2971.4 


4.05 


-943.5 


4.48 


-1041.6 


18.72 


4464. S 


4.05 


-944.5 


4.49 


- 1043.7 


24.98 


5959.7 


4.01 


-912.2 


4.84 


- 1097.7 


12.63 


2986.6 


4.01 


-910.4 


4.83 


-1101.0 


18.97 


4487.7 


4.01 


-911.0 


4.87 


-1102.9 


25.30 


S989.3 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/3.0 



1/S.O 



1/5.0 



HANDBOOK ON STRDCTVRES WITH STEF.L f.ATTlCK PORTAI. HIAMKS (Willwiil Criiwt) 



SP 47(S&T) : l9gS 



TABLE 3] FOUNDAHON FORCES OF LATTICE PORTAL FRAMES 

Column Heif ht ■= 6.0 m Frame Spacing « 



Span =110 m 



Slops 



Wind Load 
(HI a') 



Axial 
(kN) 



SHtA* 

(kN) 



MdMtM 

(kN.m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 Dl. 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 



Hinged But 

-22.35 

-13.75 

24.38 

-23.25 

-13.75 
36.57 

-24,36 

-13.76 

48.76 

-22.09 

-15.83 

26.44 

-22.74 

- 15.83 

39.65 

-23.40 

-15.83 

52.86 

-22.01 

-17.12 

27.«» 

-22.66 

-17.12 

41.12 

-23.32 

-17.13 

55.78 



3.16 


0,0 


3.32 


0.0 


14.92 


0.2 


3.27 


0.0 


3.31 


0.0 


22.38 


0.2 


3.40 


0.0 


3.31 


0.0 


29.84 


01 


.1,14 


0.0 


3.87 


00 


14 82 


0.1 


.V22 


0.0 


3,87 


0.0 


22,23 


0.1 


3.30 


0.0 


3.87 


0.0 


29.64 


0.1 


3.15 


0.0 


4.22 


0.0 


14.91 


0.0 


3.23 


0.0 


4.22 


0.0 


22.36 


0.1 


3.30 


0.0 


4.22 


0.0 


29.82 


0.2 




( Conllnued) 



IM 



HANDBOOK ON STRUCTURES WITH STEEL LAinCE PORTAL FRAMES (WHhout CruM) 



SP 47(S&T>: 1988 



TABC.K n fOlNUATION FOR< XS OF LATTICE PORTAL FRAMES-Conhf 

'12 m Column Height = 60 m FranM Spacing = 60 m 



Span 



Sum 


Wi\rt 1 (lAi) 


Ax[A[ 


SHfeAR 




(kg m-'i 


<kN) 


(kN) 






Filed Base 




1/3.0 


100 DL 


-21.93 


4.83 




LI. 


-13.75 


5.03 




Wl. 


19.46 


16.44 


1/3.0 


150 DL 


-21.95 


4.85 




LL 


-13 75 


5.05 




WL 


29.17 


24.68 


1/3 


200 DL 


-21.91 


4.85 




LL 


-13.75 


5.06 




WL 


38.87 


32.93 


1/4.0 


100 DL 


-21.70 


4.78 




LL 


-15.83 


5.84 




WL 


21.86 


16.55 


1/4.0 


150 DL 


-21.72 


4,79 




LL 


- 15.83 


5.86 




WL 


32.77 


24.85 


1/4.0 


20O DL 


-21.67 


4.80 




LL 


- 15.83 


5.87 




WL 


43.69 


33.15 


1/5.0 


100 DL 


-21.62 


4.75 




LL 


-17,12 


6.32 




WL 


23.44 


16.75 


1/5.0 


\ 150 DL 


-21.64 


4.77 




; LL 


-17.12 


6.34 




WL 


35.14 


25.16 


1/5.0 


200 DL 


-21.59 


4.77 




LL 


-17.12 


6.36 




WL 


46.85 


■( 33.57 



MoM€NT 

(kNm) 



-1161.8 

- 1205.8 
4001.2 

-1165.7 

-1209,3 

6015.6 

- 1 166,0 

-1211.5 

8034.3 

- 1 108.8 

-13509 

3907.6 

-1112,2 

- 1354,9 

5872.2 

-1112.3 

- 1357.4 

7842.6 

- 1075.9 

- 1427.5 

3926.6 

- 1079,2 
-1431,7 

5898,6 

- 1079,2 
- 1434,3 

7872,8 



ItANOBOOK ON STRIICTUBES WITH STEKI, I.ATTK E PORTAL KRAME.S (WllhiMit <r.n«) 



SP 47(S&T) : 1988 



Spin " 12.0 


m 


TABLE 33 FOUNDATION FORCES OF LATTICE PORTAL FRAMFJ 

Column Height " 9.0 m Fnime Spacing - 4.5 ,n 


Slope 




Wind Load 
(k|/ni>) 




Axial 
(ItN) 


Sheah 
(kN) 


MOMfcM 

(kN.m; 



1/3.0 



l/J.O 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



l/S.O 



1/5.0 



1/5.0 



100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 



Hinged Bate 

-23.25 

-10.32 

24.58 

-25.50 

- 10.32 

36.S7 

-27.11 

- 10.32 

49.16 

-22.99 

-11.88 

25.94 

-24.56 

-11.88 

38.91 

-26.79 

-11.87 

51.86 

-22.91 

-12.85 

26.96 

-24.48 

-12.85 

40.45 

-26,70 

-12.84 

53.92 



1.90 


0.0 


1.69 


0.0 


15.55 


0.2 


2.03 


0.0 


1.69 


-0.0 


23.32 


0.2 


2.14 


0.0 


1.69 


-0.0 


31.10 


0.4 


1.87 


0.0 


1.96 


0.0 


15.35 


0.2 


1.96 


0.0 


1.96 


0.0 


23.02 


0.2 


2.10 


0.0 


1.96 


0.0 


30.69 


05 


1.86 


0.0 


2.13 


0.0 


15.34 


0.2 


1.96 


0.0 


2.13 


0.0 


23.00 


0.3 


2.10 


0.0 


2.12 


0.0 


30.66 


0,2 




( Continued) 



HANOaOOK ON STRDCTUHES WITH STEEL LATTICE PORTAL FRAMES (WWhhb Cnim) 



SP 47(S&T) : 1988 



TABLE 33 FOUNDATION FORCES OF LATTICE PORTAL FRAMES-Can(</ 

Span'' 12.0 m Column Height = 9.0 m Fninc Spicing » 4.3 m 



Sl-OPF 



Wind Load 
(kg/m'l 



Axial 
(kN) 



SH£A11 

(kN) 



MOMKNT 

(kN.m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 DL 


U. 


Wl 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


130 DL 


LL 


WL 


200 DL 


LL 


WL 



Fixed Base 

-20.23 

-10.31 

16.34 

-20.58 

- 10.31 
24.28 

-21.42 

- 10.31 
32.15 

-20.02 

-11.88 

18.08 

-20.37 

-11.87 

26.91 

-20.81 

-11.87 

35.52 

-19.96 

-12.84 

19.24 

-20.31 

-12.84 

28.66 

-20.75 

-12.84 

37.88 



2.68 
2.59 
16.74 

2.79 
2.70 
25.24 

2.90 
2.76 
33.75 

2.62 
2.98 
16.63 

2.73 
3.10 
25.10 

2.84 
3.24 
33.69 

2.60 
3.21 
16.66 

2.71 
3.35 
25.17 

2.82 
3.50 
33.81 



-929.7 
-895.8 
6087.6 

-975.0 
-939.0 
9320.7 

-1022.1 
-966,0 
12601.4 

-881.8 
-999.2 
5925.9 

-924.3 

- 1047.5 

9068.1 

-971.5 
-1 103.1 
12399.0 

-856,1 

- 1056.3 

5881.9 

-897.0 

-1107.1 

9001.2 

-941.4 
-1164.5 
12300.9 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (WHtaoul Crinet) 



SP 47(S&T) : 1988 



TABLE 34 FOUNDATION FORCES OF LATTICE PORTAL FRAMES 

Span •■ 12.0 m Column Height ~ 9,0 m ^nme Spacing > 6,0 m 



Slope 



Wind Load 
(kg/m>) 



Axial 
(kN) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



l/S.O 



1/3.0 



100 DL 
LL 
WL 

ISO DL 
LL 
WL 

200 DL 
LL 
WL 

100 DL 
LL 
WL 

150 DL 
LL 
WL 

200 DL 
LL 
WL 

100 DL 
LL 
WL 

150 DL 
LL 
WL 

200 DL 
LL 
WL 



Hinged Baie 

-30.13 

- 13.75 
32.77 

-32.38 

-13.76 

49.16 

-34.63 

-13 75 

65.63 

-29.07 

-15.84 

34.58 

-32.15 

-15.83 

51.86 

-34.38 

-15.83 

69.15 

-28.97 

-17.13 

33.95 

-32.04 

-17.12 

53.92 

-34.26 

-17.12 

71.89 



Shea« 


MOMENI 


(kN) 


(kN.m) 


2.29 


0.0 


2.24 


0.0 


20.72 


0.3 


2.41 


0.0 


2.24 


0.0 


31.08 


0.4 


2.55 


0.0 


2.24 


0.0 


41.50 


0.4 


2.20 


0.0 


2.59 


0.0 


20.45 


0.2 


2.39 


0.0 


2.59 


0.0 


30.67 


05 


2.53 


0.0 


2.59 


0.0 


40.90 


0.4 


2.20 


0.0 


2.82 


0.0 


20.43 


0,3 


2.38 


0.0 


2.82 


0.0 


30.64 


0.4 


2.52 


0.0 


2.81 


0.0 


40.83 


0.4 




(Continued) 
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HANDBOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMKS (Witboal Crane*) 



SP 47(S&T) : 1988 



TABLE 34 FOUNDATION FORCES OF LATTICE PORTAL FRAMES— Catrtif 

Span " 12.0 m Column Height = 9.0 m Fnme Spaping = 6.0 m 



Su>pE 



Wind Load 
(kg/mJ) 



Axial 
(kN) 



Shear 

(kN) 



Moment 
(kN.m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 DL 


LL 


WL 


130 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


ISO DL 


LL 


WL 


200 DL 


LL 


WL 



Fixed Base 

-25.94 

-13.75 

21.60 

-26.55 

-13.75 

32.01 

-27.59 

-13.75 

42.43 

-25.37 

-15.83 

24.16 

-26.21 

-15.83 

35.67 

-27.33 

-15.83 

47.20 

-25.29 

-17.12 

25.70 

-26.04 

-17.12 

38.02 

-27.33 

-17.12 

50.49 



3.28 

3.52 

22.37 

3.44 
3.72 
33.81 

3.56 

3.78 

45.18 

3.08 
3.89 
22.11 

3.35 
424 
33.59 

3.49 
4.36 
44.99 

3.05 
491 
22.15 

3.30 
4.59 
33.70 

3.40 
466 
45.08 



-1141.2 

- 1219,0 

8193.6 

-1215.8 
- 1307.0 
12713.8 

-1266.1 
-1332.1 
17140.7 

- 1033.0 

- 1299.7 

7841.9 

-1141.0 

- 1435.7 

12271.5 

- 1 195.7 
-1482.8 
16654.6 

-1002.1 

-1373.9 

7784.6 

- 1097.6 
-1516.5 
12176.6 

-1132.3 
-1545.3 
16413.2 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (Wiihoul Cranei) 



SP 47(S&T) : I9S8 



TABLE 35 FOUNDATiON FORCES OF LATTICE PORTAL 

Span " 18.0 m Column Height » 6.0 m 


. FRAMES 

Frame Spacing ■> 4.S m 


Su>PR Wind Load Axial 
(kg/m!) (kN) 


Shea* Moment 
(kN) (kN.m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/S.O 



1/3.0 



1/S.O 



100 DL 


U 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 



Hinged Baic 

-23.15 

-15.47 
23.20 

-23.4« 

- 15.47 

34.80 

-24.36 

- 15.47 

46.40 

-22.30 

-17.81 

25.70 

-22.86 

-17.81 

38.55 

-23.73 

-17.81 

51.40 

-22.72 

- 19.27 

27.40 

-22.76 

-19.26 

41.09 

-23.06 
-19.26 

54.78 



5.83 


0.0 


5.47 


0.0 


13.56 


0.1 


5.88 


0.0 


5.46 


0.0 


20.32 


0.1 


6.07 


0.0 


5.46 


0.0 


27.07 


0.1 


5.76 


0.0 


6.48 


0.0 


14.16 


0.1 


5.86 


0.0 


6.47 


0.0 


21.22 


0.1 


6.05 


0.0 


6.46 


0.0 


28.27 


0.1 


5.83 


0.0 


7.14 


0.0 


14.72 


0.0 


5.92 


0.0 


7.11 


0.0 


22.03 


0.1 


5.99 


0.0 


7.11 


0.0 


29.35 


0.2 




( Continued) 
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HANOIOOK UN STRUCTURES WrTH STEEL LATTICE PORTAL FRAMES (WttkMM CiMMi) 



SP 47(S&T) : 1988 



TABLE 3S FOUNDATION FORCFS OF LATTICE PORTAL FRAMES-Contif 

'18.0 m Column Height ~ 6.0 m Frame Spacing ^4.5 m 



Span 



Wind Load 
(kg/ ml) 



AXUL 

(kN) 



Shear 
(kN) 



MOMKNT 

(kN.m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 DL 


LL 


Wl. 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


Wa DL 


LL 


WL 


100 DL 


LL 


WL 


ISO DL 


LL 


WL 


20O DL 


LL 


WL 



-23.37 

-15.48 

20.62 

- 23.23 
-15.47 

30.95 

-23.19 

- 15.47 
41.27 

-23.19 

- 17.82 
23.40 

-23.08 

-17.81 

35.11 

-23.08 

-17.81 

46.80 

-23.11 

- 19.27 

25.21 

-23.08 

- 19.27 

37.81 

-23.03 

- 19.26 

50.42 



9.02 
8.56 
16.62 

8.90 

8.46 

24.77 

8.86 
8.43 
32.94 

9.25 
10.28 
18.05 

9,16 
10.21 
26.95 

9.17 
10.22 
35.93 

9.37 
11.39 
19.11 

9.33 
11.32 
28.52 

928 
11.26 
37.89 



-2307.3 

-2184.1 

4504.7 

-2263.0 

-2147.9 

6674.6 

-2247.4 

-2132.6 

8852.3 

-2281.7 

-2532.0 

4658.0 

-2250.1 

-2504.1 

6928.4 

-2249.4 

-2503.0 

9232.5 

-2245.8 

-2726.8 

4782.1 

-2227.4 

-2697.3 

711.3.3 

-2209.7 

-2675.8 

9426.1 



HANDBOOK ON STKUCTIIRES WITH itfEEL LATTICE PORTAI FRAMES (Wilhoul Cranca) 



SP 47(S&T) : 1988 



TABLE 3i FOUNDATION FORCES OF LATTICE PORTAL FRAMES 

Column Height =» 6.0 m Frame Spacing "*= 6.0 m 



Span °- m.O m 



Slope 



Wind Load 
(kg/mi) 



Axial 

(kN) 



Sheak 
(kN) 



Moment 
(kN.m) 



1/3.0 



1/3,0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 Dl. 




LL 




WL 


150 


DL 




LL 




WL 


200 Dl. 




LI. 




WL 


100 


DL 




LL 




WL 


150 


DL 




LL 




WL 


200 


Dl. 




LL 




WL 


100 


DL 




LL 




WL 


ISO 


DL 




LL 




WL 


200 Dl. 




LL 




WL 



Hinged Bate 

-29.23 

-20.6J 

30.93 

-30.00 

-20.62 

4«.40 

-31.40 

-20.63 

61.86 

-28.97 

-23.75 

34.26 

- 28.86 

-23.75 

51.39 

-29.61 

-23.75 

o».53 

-28.60 

-25.68 

36.52 

-28.62 
-25.69 

54.78 

-29.49 

-25,69 

73.04 



7.07 


0.0 


7.26 


0.0 


18.03 


0.2 


7.23 


0.0 


7.25 


0.0 


27.02 


02 


7.53 


0.0 


7.25 


0.0 


36.00 


0.4 


7.07 


0.0 


8.59 


0.0 


18.82 


0.1 


7.14 


0.0 


8.58 


0.0 


28.21 


0.1 


7.28 


0.0 


8.58 


0.0 


37.59 


0.3 


7.24 


0.0 


9.73 


0.0 


19,86 


0.2 


7.17 


0.0 


9.43 


9.0 


29.27 


0.2 


7.35 


0.0 


9.42 


0.0 


39.00 


0.2 




( Cominuett) 



HANDSOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (Without C«m.) 



SP 47(S&T) : 1988 



TABLE a FOUNDAnON FORCES OF LATTICF. PORTAL FRAMES-Coitfi/ 

' 18.0 m Column Height » 6.0 m Frame Spacing ■>: 6.0 m 



Span 



Wind Load 

<kg/m!) 



Axui. 
(kN) 



Shjiar 
(kN) 



MOMfNI 

(kNiti) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 DL 


U 


IVL 


150 DL 


LL 


(ft 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 



Fixed Base 

-29.31 

-20.63 

27.45 

-29.18 

-20.63 

41.19 

-29.13 

-20.63 

54.93 

-29.66 

-23.75 
31.18 

-29.49 

-23.75 

46.79 

-29.41 

-23.75 

62.40 

-29.43 

-29.69 

33.60 

-29.18 

-25.68 

50.40 

-29.07 

-25.69 

67.20 



11.06 
11.50 
22.22 

10.96 
11.42 
33.20 

10.90 
11.38 
44.15 

11.46 
13.72 
24.05 

11.33 
13.62 
35.88 

11.25 
13.53 
47.63 

11.52 
15.11 
25.36 

11.42 
15.05 
37.92 

11.37 
15.03 
50.49 



-2836.6 

-2939 I 

6043 2 

-2797.1 

- 2907.3 

8990.9 

-2775.3 
-2885,7 
11922.6 

-2819.9 

-3369.0 

6194.8 

-2775.2 

-3326.9 

9203.7 

-2744.8 
-3292.5 
12175.9 

-2746,8 

-3594.9 

6316,4 

-2714.4 

-3569.2 

9420.1 

-2696.4 
-3555.9 
12520.4 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (Wllhoul CranM) 



SP 47(S&T) : IMS 



Span - 18.b 


111 


TABLE 37 FOUNDATION FORCES OF LATTICE PORTAL FRAMES 

Column Hcif ht » 9.0 m Frtme 


Spacing •• 4.5 m 


Slope 




Wind Load 
(kg/m') 


Axial 
(kN) 


Shca* 

(kN) 




MoMtNT 

(kN.m) 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/3.0 



1/S.O 



1/5.0 



100 DL 


LL 


Wl 


130 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


ISO DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


Wl 


200 DL 


LL 


WL 



Hinged Bau 

-29.17 

-15.47 

27.43 

-31.12 

-15.47 

41.14 

-33.73 

-15.47 

54.85 

-27.96 

-17.81 

29.74 

-29.83 

-17.81 

44.61 

-31.64 

-17.81 

59.47 

-27.72 

-19.26 

31.38 

-29.71 

-19.26 

47.06 

-31.52 

-19.26 

62.74 



4.31 


0.0 


3.76 


0.0 


16.81 


0.2 


4.53 


0.0 


3.76 


0.0 


25.21 


0.4 


4.83 


0.0 


3.76 


0.0 


33.61 


0.4 


4.20 


0.0 


4.40 


0.0 


16.70 


0.1 


4.41 


0.0 


4.40 


0.0 


23.03 


0.4 


4.63 


0.0 


4.40 


0.0 


33.40 


0.2 


4.18 


0.0 


4.80 


0.0 


16.81 


0.2 


4.42 


0.0 


4.80 


0.0 


25.21 


0.3 


4.64 


0.0 


4.80 


0.0 


33.62 


0.2 




( i^onttnued) 



HANDBOOK ON STRUCTURES WiTH STEEL LATTICE PORTAL FRAMES (WMmhU Craiwi) 



SP 47(S&T) : 1988 



TABLE 37 FOUNDATION FORCES OF LATTICE PORTAL FRAMES-raii<i/ 

Span*' 18.0 m Column Height = 9.0 m Frmnie Spacing '=4.3 m 



StOPF 



Wind Load 
(kg;m2) 



AXIAI, 

(kN) 



Shear 
(kN) 



MOMBNT 

(kN.m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 DL 


LL 


WL 


130 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


20O DL 


LL 


WL 


m DL 


LL 


■ WL 


\1D DL 


LL 


WL 



200 DL 
LL 
WL 



Fixed Ba&c 

-25 .48 

-15.47 

21.85 

-25.93 

-15.47 

32.60 

-26.36 

-15.47 

43.18 

-25.18 

-17.81 

24.56 

-25.30 

-17.81 

36.82 

-25.71 

-17.81 

48.84 

-25.83 

- 19.26 

26.32 

-25.10 

- 19.26 

39.48 

-26.10 

- 19.27 

32.34 



6.01 

5,77 
18.58 

6.23 
5.97 
28.07 

6.45 
6.19 
37.71 

5.93 
6.70 
18.72 

5.97 
6.73 
28.10 

6.26 
7.06 
37.92 

5.96 
7.32 
19.00 

5.91 
7.29 

28.47 

6.09 
7.49 
38.23 



-2173.9 

-2083.4 

6832.3 

-2276.3 
-2177.2 
10481.4 

-2392.3 
-2288.2 
14376.6 

-2077.3 

-2337.8 

6692.3 

-2085.0 
-2343.6 
10048.8 

-2210.1 
-2485.6 
13874.5 

-2033.6 

-2491.0 

6756.2 

-2010.1 
-2476.6 
10098.9 

-2080.3 
-2531.2 
13694.6 



HANDBOOK ON STRUCTURES WITH STEEl. LATTICE PORTAL FRAMES (Wilhoul C r.n«l 



SP 47(SftT) : IMS 



TAILE 31 FOUNDATION FORCES OF LATTICE PORTAL FRAMES 

Span =■ IB.O m Column Height =• 9.0 in Frame Spacing >= 6.0 m 



Slope 



Wind Load 

(kg/m') 



Axiu. 
(UN) 



Shear 

(kN) 



Moment 

(kN.m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 DL 




LL 




WL 


150 


DL 




LL 




WL 


200 


DL 




LL 




WL 


100 DL 




LL 




WL 


150 


DL 




LL 




WL 


200 DL 




LL 




WL 


too 


DL 




LL 




WL 


150 DL 




LL 




WL 


200 


DL 




LL 




WL 



Hinged Base 

-36.66 

-20.62 

36.57 

-40.31 
-20.63 

54.85 

-43.05 

-20.63 

73.13 

-35.34 

-23.75 
39.65 

-38.16 

-23.75 

59.47 

-.19.81 

- -13.76 

79,31 

- 35.20 

-25.69 

41.83 

-37.88 

-25.70 

62.76 

-39.65 

-25.69 

83.66 



5.20 


0.0 


4.99 


0.0 


22.39 


0.2 


5.62 


0.0 


4.99 


0.0 


33.59 


0.4 


5.95 


0.0 


4.99 


0.0 


44.78 


0.2 


5.08 


0.0 


5.81 


0.0 


22.25 


0.2 


5.39 


00 


5.85 


0,0 


33.37 


0.2 


5.57 


0,0 


5.83 


0.0 


44.50 


0.4 


5.07 


0.0 


6.37 


0.0 


22.39 


0.3 


5.37 


0.0 


6.37 


0.0 


33.58 


0,2 


5.58 


0,0 


6.36 


0,0 


44.77 


0,4 




{ Continued) 



HAM>iH>OK ON STRi:CTl RES WITH STEEL LATTICE I'ORTAL FRAMES (WllfeoM Craiua) 



SP 47(S&I) : I98S 



TABLE 38 FOUNDATION FORCES OF LATTICE PORTAL FRAMES-Conh/ 

Span = 18.0 m Column Height = 9.0 m Frame Spacmg "^^ 6.0 m 



SUH'f 



Wind Lom> 
(kg'm') 



Axial 
(kN) 



Shi- AH 

(kN) 



MoMi s r 
(kN.m) 



1/3.0 



1/3.0 



15.0 



100 


DL 




LL 




WL 


150 


DL 




1.1 




Wl. 


200 


in. 




LL 




WL 


100 


OL 




11 




WL 


150 


DL 




IL 




Wl 


an) 


Dl 




11 




WL 


lUO 


1)1 




LL 




WL 


150 


PL 




LI 




Wl. 


200 


1)1 




11 




Wl 



f-ixcd Bau 

-32.77 

- 20.63 
29.11 

-32.44 

-20.63 

43.46 

- 33.63 

- 20.63 
57.69 

- 32.70 
23.75 
32.68 

-31.91 

-23.75 
49.01 

-33.76 

-23 75 

65.21 

-32.57 

-25.69 

35.03 

-31.80 

- 25.69 

52 57 

-33 52 

■25.69 

70.13 



7.25 
7.69 
24.77 

7.48 
7.94 
37.40 

7.79 
8.13 
50.13 

7..35 
9.10 
25.07 

7.31 
9.11 
37.62 

7.62 
9.27 
50.37 

7.35 
9.96 
25.48 

7.28 
9.88 
38.40 

7.41 
979 

50 72 



-2623.1 

-2773.7 

9111.0 

-2729.6 
-2883.5 
13960.3 

-2864.4 
-2977.0 
18974.5 

-2571.6 

-3174.5 

9012.3 

• 2556.7 
-3175.2 
13521.8 

-2671.8 
-3237.7 
18234.1 

- 2508.9 

- 3392.4 
9II6.1 

-2479.6 

- 3354.3 

13584.5 

-2516.0 

- 3315 5 
17983.4 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (Withoul Craim) 



SP 47(S&T) : 19S8 



TABLE 39 FOUNDATION FORCES OF LATTICE PORTAL FRAMES 
Span = 18.0 m Column Height = 12.0 m Ffinw Spuing "=" 4.5 m 



Sum 



Wish Lo^d 
(kg m--) 



Axial 
(kN) 



Sheak 
(kN) 



Moment 
(kN.m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 


Dl. 




1. 1. 




WL 


150 


Dl. 




LI. 




yyi 


200 


Dl 




1.1. 




wt 


100 


01. 




LL 




WL 


150 


Dl 




LL 




HL 


200 


IH. 




LL 




HL 


100 


DL 




LL 




WL 


150 


DL 




LI 




WL 


200 


DL 




LL 




WL 



Hinged Bate 

- 35.84 

- 15.47 
33.31 

-38.52 

-15.47 

49.96 

-43.77 

-15.47 

66.61 

-34.37 

-17.81 

35.43 

-37.68 

- 17.82 
53.16 

-40.83 

-17.82 

70.87 

-34.24 

-19,26 

37.01 

-37.39 

- 19.27 

55.51 

-40.52 

-19.27 

74.02 



3.47 


0.0 


2.85 


0.0 


21.12 


0.4 


3.66 


0.0 


2.85 


0.0 


31,67 


0.4 


4,08 


0.0 


2,85 


0.0 


4222 


0.2 


3.34 


0.0 


3.32 


0.0 


20.86 


0.2 


3.60 


0.0 


3.32 


0.0 


31.29 


0.4 


3.85 


0.0 


3.31 


0.0 


41 72 


0.2 


3.34 


0.0 


3.61 


0.0 


20.88 


0.2 


3.57 


0.0 


3.61 


0.0 


3I..*I 


0.5 


3.81 


0.0 


3.6i 


0.0 


41.74 


0.2 




{ Cuntinuett ) 
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HANDBOOK ON STRfCTlIRES WITH STEEL LATTICE PORTAL FRAMES (Wlthonl <«n«) 



SP 47(S&T) : 1988 



TABLE 39 FOVNDATION FORCES OF LATTICE PORTAL FRAMES-Contif 

18.0 m Column Height >■ 12.0 ni Frame Spacing *> 4.9 m 



Span 



Wind I-oap 

(kg/m^) 



AxiAI. 
(tN) 



Shsai 
(kN) 



MOMFNT 

(kN.m) 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


too DL 


LL 


WL 


150 DL 


LL 


Wl 


200 Dl 


LL 


Wl 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 



-28.81 

- 15.47 

23.33 

-29.51 

- 15.47 

34.61 

-31.18 
- 15.47 

45.77 

-28.07 

-17.81 

26.14 

-29.19 

-17.81 

38.66 

-30.78 

-17.81 

51.29 

-27.98 

- 19.27 

27.89 

-28.52 
-19.26 

41.52 

-30.81 

- 19.26 

34.98 



4.65 
4.53 
22.99 

4.85 
4.72 
34.70 

5.06 
4.84 
46.44 

4.40 
5.04 
22.79 

4.77 
5.46 
34.65 

4.88 

5.57 

46.37 

4.37 
5.44 
22.89 

4.58 

5.76 

34.70 

4.84 

5.97 

46.57 



-2195.0 
-2130.5 
11342.5 

-2317 2 
-2246.5 
17477 3 

-2442.3 
-2321.9 
23755.0 

-1994.4 

-2278.3 
10834.4 

-2194.5 
-2503.8 
16987.9 

-2260.8 
-2566.9 
22977.4 

- 1935.6 
-2407.5 
10764.9 

-2044.7 
-2562.7 
16611.8 

-2175.8 
-2671.7 
22641.8 



HANDROOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (Withoul Cr»n«) 



SP 47(S&T) : I9U 



Span - 18.0 


m 


TABLE 4t FOUNDATION FOBCES OF LATTICE PORTAL FEAMES 

Column Heiflii •> 12.0 m FtBmc Spwinf 


•6.0 m 


Slope 




Wind Load 
(kg/nH) 




Axial 

(kN) 


Shiaii 
(kN) 


MoMINT 
(kN.m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 



Hinged Baie 

-45.21 

-20.63 

44.41 

-51.17 

-20.63 

66.61 

-54.81 

-20.63 

88.81 

-44.87 

-23.76 

47.24 

-48.00 

-23.76 

70.87 

-54.20 

-23.75 

M.4» 

-42.48 

-25.70 

49.35 

-47.83 

-25.69 

74.01 

-50.38 

-25.69 

98.68 



4.15 


0.0 


3.79 


0.0 


28.31 


0.4 


4.61 


0.0 


3.78 


00 


42.20 


0.4 


4.88 


0.0 


3.78 


0.0 


56.27 


0.4 


4.12 


0.0 


4.40 


ao 


27.79 


0.3 


4.33 


0.0 


4.40 


D.O 


41.69 


0.1 


4.82 


0.0 


4.39 


0.0 


55.59 


0.2 


3.91 


0.0 


4.78 


0.0 


27.81 


0.5 


4.32 


0.0 


4.78 


*l.O 


41.71 


0.1 


4.51 


0.0 


4.78 


0.0 


55.61 


0.2 




(Cominutd) 



HANIMOOK ON STRUCTURES WTTH STEEL LATTtCC PORTAL FRAMES (Wlttont Cnact) 



SP 47(S&T) : 19M 



TABLE M FOUNDATION FORCES OF LATTICE PORTAL FRAMES-ConA/ 

■ 18.0 m Column Heii^tt ^ i2.0 m Fnme Spacing » 6.0 m 



Span- 



Slope 



Wind Load 
(kg/ ml) 



Axial 
(kN) 



Sheah 

(kN) 



Moment 
(kN.m) 



1/3.0 



1/3.0 



1/3.U 



1/4.0 



l/4.( 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


'50 DL 


LL 


WL 


200 DL 


LL 


WL 



Fixed Buc 

-36.40 

-20.63 

31.10 

-37.73 

-20.63 

46.30 

-39.14 

-20.62 

61.15 

-35.80 

-23.75 

34.74 

-37.15 

-23.75 

51.35 

-39.74 

-23.75 

68.49 

-35.69 

-25.69 

37.09 

-36.46 

-25.69 

55.13 

-39.20 

-25.69 

73.68 



5.58 
6.03 
30.64 

5.80 
6.20 
46.17 

6.05 
6.38 
61.84 

540 

6.85 

30.48 

5.80 

7.37 
46.32 

5.94 

7.35 
61.72 

5.35 
7.40 
30.63 

5.62 

7.83 

46.43 

5.77 
7.71 
61.74 



-2632.7 
-2826.0 
15113.3 

-2754.4 
-2926.1 
23102.1 

-2904.2 
-3042.0 
31500.7 

-2449.7 
-3095.8 
14583.3 

-2679.1 
-3383.0 
22889.6 

-2735.0 
-3362.6 
30464.9 

-2375.0 
-3270.7 
14487.5 

-2513.7 
-3487.8 
22443.0 

-2569.4 
-3419.5 
29652.0 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE fORTAL FRAMES (Without rnn«) 



12S 



SP 47(S&T) : 1988 



TABLE 41 FOUNDATION FORCES OF LATTICE PORTAL FRAMES 

Column Height = 9.0 m Frame dicing " 4.S m 



Span ~ 24.0 m 



Slope 



Wind Load 
(kg/m!) 



Axial 

(kN> 



She AH 
(kN) 



Moment 
(kN.m) 



1/3.0 



l/J.O 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/3.0 



1/5.0 



100 DL 


LL 


WL 


ISO DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


130 DL 


LL 


WL 


200 DL 


LL 


WL 



Hinged Base 

-35.72 

-20.62 

32.14 

-37.87 

-20.63 

48.20 

-41.11 
-20.63 

64.27 

-33.55 

. -23.75 

35.41 

-33.76 

-23.75 

53.10 

-37.90 

-23.75 

70.80 

-32.64 

-25.69 

37.65 

-34.57 

-25.69 

56.46 

-36.67 

-23.69 

75.28 



7.79 


0.0 


6.57 


0.0 


18.42 


0.1 


8.16 


0.0 


6.57 


0.0 


27.62 


0.4 


8.76 


0.0 


6.56 


0.0 


36.82 


0.4 


7.42 


0.0 


7.73 


0.0 


19.00 


0.3 


7.81 


0.0 


7.74 


0.0 


28.47 


0.3 


8.21 


0.0 


7.74 


0.0 


37.94 


0.4 


7.33 


0.0 


8.50 


0.0 


19.60 


0.3 


7.67 


0.0 


g.49 


0.0 


29.38 


0.2 


8.07 


0.0 


8.49 


0.0 


39.15 


0.4 




( CutinnueJ) 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES <Wltlwa« CranM) 



SP 47(S&T): 1988 



TABLE 41 FOUNDATION FORCES OF LATTICE PORTAL FRAMES-C'oiKrf 

= 24,0 m Column Height = 9.0 m Frame Spacing - 4.5 m 



Span 



Slope 



Wind Load 
(kgimO 



Axial 

(kN) 



Shear 

(kN) 



MOMFM 

(kN.m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/5.0 



100 DL 


LL 


WL 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


Wl. 


150 DL 


LL 


WL 


200 DL 


LL 


WL 


100 DL 


LL 


WL 


|50 DL 


LL 


WL 


200 DL 


LL 


Wl. 



Fixed Base 

-32.63 
-20.63 

27.76 

-32.54 

-20.63 

41.64 

-31.85 

-20.63 

55.50 

-32.08 

-23.76 

31.49 

-31.94 

-23.76 

47.22 

-30.73 

-23.76 

63.01 

-32.41 

-25.69 

33.89 

-32.10 

-25.69 

50.83 

-30.47 

-25.69 

67.82 



11.18 
10.45 
22.06 

11.15 
10.43 
33.03 

11.17 
10.44 
44.05 

11.09 

12.37 
23.55 

11.06 
12.36 
35.28 

10.82 
12.18 
46.66 

11.27 
I3..M 
24.6.'< 

11.16 
13,53 
36.90 

10.79 
13.31 

48.71 



-4253.1 

-3966.8 

9041.7 

-4231.6 
-3946.3 
13512.7 

-4234.7 
-3949.8 
18026.9 

-4047.7 

-4504.4 

9159.8 

-4028.0 
-4490.8 
13704.5 

-.1916.4 
-4400.9 
18017.3 

- 3989.4 

-4784 
9285 3 

-3941.7 

-4768.5 
13890.6 

-3786.9 

- 4662.0 
18232.5 



HANDBOOK ON STHK TIHKS WITH STEF.I. L\ni< I, I'OKTAI. I K\MLS (\Mlhniif f rane>) 



SP 47(S&T) : 1988 



TABLE 41 FOUNDATION FOKCES OF LATTICE PORTAL FRAMES 

Sp*n • 24.0 m Column Heighl ' 9.0 m FnnK Spacing =* 6.0 m 



Slope 



Wind Load 
(kg/ mi) 



Axial 
(kN) 



Sheak 

(kN) 



MOMENl 

(kN.m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 


DL 




LL 




WL 


ISO 


DL 




LL 




WL 


200 DL 




LL 




WL 


100 


DL 




LL 




WL 


150 


Dl 




LL 




WL 


200 DL 




LL 




WL 


100 


DL 




LL 




WL 


150 


DL 




LL 




WL 


200 DL 




LL 




WL 



Hinged Base 

-44.61 

-27.30 

42.85 

-48.89 

-27.50 

64.26 

-52.12 

-27.50 

85.68 

-42.27 
-31.67 

47.21 

-45.42 

-31.67 

70.80 

-47.53 

-31.67 

94.40 

-42.08 

-34.25 

50.19 

-44.15 

-34.25 

75.28 

-47.31 
-34.25 
100.37 



9.42 


0.0 


8.72 


0.0 


24.53 


0.2 


10.18 


0.0 


8.72 


0.0 


36.79 


0.5 


10.77 


-00 


8.71 


0.0 


49.04 


0.1 


9.02 


0.0 


10.28 


0.0 


25.27 


0.4 


9.58 


0.0 


10.28 


0.0 


37.87 


0.4 


9.96 


0.0 


10.27 


-0.0 


50.47 


02 


9.08 


0.0 


11.27 


0.0 


26.06 


0.4 


9.44 


0.0 


11.26 


0.0 


39.06 


0.4 


10.03 


0.0 


11.26 


0.0 


52.06 


0.4 




I (.onn/ttu't/) 



lit 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE FORTAL FRAMES (WHbout Cnan) 



SI- 47(S&T): I98H 



TABl.K « KOI'NDATION FORCES OF LATTICE PORTAL FKAMES-Canflf 

Span -24 m Column Height = 90 m Frame Spacing = 6.0 m 



SKir'l 


\SlM> 1 ciM> 


AVIAt 




(1.(1 111') 


(kN) 






1-1 vcd Baw 


1/3.0 


100 /)/ 


41 l.S 




u 


- 27.50 




HI 


37.03 


1,3.0 


150 /)/ 


-41. .10 




;/ 


-27.50 




Wl 


55.53 


1/3 


200 ot 


-40.71 




11 


-27.50 




Wl. 


74.04 


1/4.0 


100 Oi 


-40.93 




LI. 


-31.67 




WL 


41.98 


1/4.0 


150 DL 


-40.57 




l.L 


-31.67 




WL 


62.97 


1/4.0 


200 DL 


-4103 




LL 


-31.66 




WL 


84.06 


1,5.0 


100 DL 


-41.00 




■ LL 


-34,25 




WL 


45.19 


1/5.0 


150 DL 


-38.70 




LL 


-34.25 




WL 


67.75 


1/5.0 


200 DL 


-39.32 




LL 


-34.25 




WL 


90.39 



Sltl-AK 

(kN) 



13 68 
13 Kl 
29 25 

13 67 
13.81 
43.84 

13.63 

13,77 
58..34 

13.64 
16.33 
31.20 

13 51 
16 32 

46.73 

13.42 
15.95 
61.51 

13.72 
17.86 
32.59 

13.39 
18.04 
49.15 

13 38 
17.75 
64.88 



MOMl M 

(kN ml 



- 5170.8 
5205 5 

1 1920.9 

-5158.3 
• 5194.3 
17851.8 

-5134.0 
-5167.0 
23714.4 

-4949.2 
-5910.9 
12071.1 

- 4888.6 
-5888.7 

18051.6 

-4819.4 
-5710.0 
23564.2 

-4824.2 
-6265.7 
12217.9 

-4710.0 
-6330.4 
18450.4 

-4678.1 
-6190.6 
24219.0 



HA.NDBOOK ON STRlICTlRtS WITH STEEL I. A f TICK l-OKTAL FKAMES (Willioul < r«n«i» 
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SI' 47(S&T): 19K« 



TABLE 43 FOUNDATION FORCES UF I.ATTK E PORTAL FRAMES 



Span = 24.0 m 



Column Height =12.0 m 



Frame Spacing ^ 4.5 m 



Wind Load 
(kg/m>) 



Amal 

(KN) 



SlIFAR 

(kN) 



MdMtM 

(kN.ml 



I/.1.0 



I/. 1.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 


Dl. 




LI. 




Wl 


150 


Dl 




1.1 




»J 


200 


III. 




II. 




Wl 


IIX) 


m. 




LI. 




Wl. 


ISO 


OL 




LL 




WL 


200 


DL 




LL 




WL 


100 


DL 




LL 




WL 


150 


DL 




LL 




WL 


200 


DL 




LL 




WL 



Hinitcd Hiisi.- 

-42»l 

- 2(1.6.1 
.16.57 

- 45.8K 

- 20.6.1 
54.86 

-48 92 

- 20.62 
7.1 1.1 

-40.50 

-23.75 

39.65 

-44.12 

-23.75 

59.47 

-47.76 

-23.76 

79.31 

-39.15 

-25.69 

41.83 

-43.94 

-25.69 

62.74 

-41.56 

-25.69 

83.67 



6 35 


(10 


5 01 


(10 


22 43 


0.4 


671 


0.0 


5.111 


0.0 


1.1 6.1 


0.4 


7 OK 


0,0 


5 01 


0.0 


44.8.1 


0.1 


h.03 


0,0 


5,88 


0,0 


22 29 


0,4 


6.45 


0.0 


5.88 


0,0 


33.42 


02 


6.90 


00 


5.88 


0.0 


44.57 


0.2 


5.89 


0.0 


6.42 


0.0 


22.43 


0.4 


6.46 


0.0 


6.42 


0.0 


33.64 


0.2 


6.91 


0.0 


6.42 


0.0 


44.85 


0.2 




{ itnuhnwii) 
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HANDBOOK ON STRICTIKKS WITH STEEL LATTICE PORTAL FRAMES (Wlrhoul CrmiM) 



SI* 47(S&T): 19811 



TABLE A^ KOUNDAl'ION FORCES OF LATTICE PORTAL FRAMF^S-CdrM 

'24.0 m Column Height "= 12.0 m Frame Spacmg - 4.5 m 



Span 



SLOI•^ 



I/.VO 



1/3.0 



1/3.0 



1/4,0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/50 



Wind 


Load 


(kg/m'l 


100 


DL 




LI 




WL 


150 Dl 




LL 




Wl 


200 


Dl 




LL 




WL 


100 


DL 




LL 




WL 


150 


DL 




LL 




WL 


200 DL 




LL 




WL 


100 


DL 




LL 




WL 


150 


DL 




LL 




WL 


200 DL 




LL 




WL 



AxiAI. 

(kN) 



Fixed Bane 

-35 41 

- 20.(i3 
29 03 

- 34 80 

- 20 63 
43 ,3ft 

36 39 
-20.6.3 

57 54 

-34.63 
23,75 
32.62 

33.76 

- 23 75 
48 92 

-35.77 

-23 75 

65 17 

-33.47 

-25 69 

35,01 

-33.49 

-25,69 

52 50 

-35.72 

-25.68 

70.03 



SlItAK 

(kN) 



«..37 

7 88 

24 89 

8 52 

8 07 
37.53 

8.89 
8.26 
SO 30 

8.19 
9. .30 

25 20 

S |8 

9 28 
37.78 

8.41 
9,33 
50.45 

8 07 
10.05 
25 53 

8.10 
10.07 
38 32 

8.30 
9.98 
50 98 



MOMLM 

(kN.m) 



- 4063 
3818 4 

123.322 

-4166.6 

3935 7 
18827.9 

4387 4 
4063 4 

25602.7 

- 3842 5 
-4352.7 
12217 4 

•3830.7 
-4335,0 
18283 8 

■ 3939 8 
4359.3 
24462.3 

- 3684.2 
-4575.2 

12237.5 

-.1690.5 
-4579.6 
18369.8 

-3770.1 
-4526.8 
24320.1 



HANDBOOK ON STRKTl'RES WITH STEEL LATTICE PORTAI, I RAMKS (Wilhuul (nnn) 



SI" 47(S& 1) : tn\t 



TABl.K 44 KOHNDATION F'ORrKS OK lATTlCK PORTAL FRAMES 

Span = Z4.0 m Column Height = 12.0 m Frame Spacing = 6.0 m 



Sl.(IHh 



Wind Load 
|l<g/m') 



AXIAI 

(liN) 



Sin AH 

(kN) 



M(»M1:NT 

(IcN.m) 



l/J.O 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



r/5.0 



1/5.0 



100 


Dl. 




I.L 




H't 


150 


DL 




LL 




WL 


200 


DL 




LL 




WL 


100 


DL 




LL 




WL 


130 


DL 




LL 




WL 


200 


DL 




LL 




WL 


100 


DL 




LL 




WL 


150 DL 




LL 




WL 


200 DL 




LL 




WL 



Hinged Baw 

-53.84 

-27.50 

48.75 

-57.49 

-27.50 

73.12 

-64.72 

-27.51 

97.52 

-50.07 

-31.67 

52.87 

-56.27 

-31.68 

79.31 

-59.23 
-31.68 
105.74 

-49.87 

-34.25 

55.77 

-56.04 

-34.27 
83.68 

-58.98 
-34.26 
111.55 



7 6K 


-on 


6.6H 





29.87 


(1 .■■ 


H 10 


oil 


6.67 


0(1 


44. HO 


II 1 


8.98 





6.67 


1)0 


59.74 


04 


7 16 


00 


7.80 


0.0 


29.69 


OS 


7 92 


0.0 


7.81 


00 


44 52 


0.2 


8.27 


00 


7.80 


O.U 


59.36 


1 


7.17 


00 


8.52 


0.0 


29.87 


04 


7.93 


0.0 


8.52 


0.0 


44.81 


0.2 


8.28 


0.0 


8.51 


00 


59 73 


0.4 




( ( I'ninniiil 1 
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HANDBOOK ON STHUCTHRES WITH STEEI. I.ATTICK PORTAL KRAMK.S (WHhoui <>an«t 



SP 47(S&T) : 1988 



TABLE U FOUNDATION FORCES OF LATTICE PORTAL FRAMES-Conlif 

' 24.0 m Column Height =^12.0 m Frame Spacing = 6.0 m 



Span 



Wind Load 
(kg/m!) 



Axial 
(kN) 



Shfar 
(kN) 



Moment 
(kN.m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 DL 




LL 




WL 


150 DL 




LL 




WL 


200 


DL 




LL 




WL 


100 


DL 




LL 




WL 


150 


DL 




LL 




WL 


200 


DL 




LL 




WL 


100 


DL 




LL 




WL 


150 DL 




LL 




WL 


200 DL 




LL 




WL 



Fixed Base 

-43.29 

-27.50 
38.73 

-44.65 

-27.50 

57.88 

-46.91 

-27.50 

76.83 

-42.21 

-31.67 

43.57 

-44,06 

-31.66 

65.24 

-46.10 

-31.67 

86.87 

-42.13 

-34.25 

46.69 

-44,25 

-34.25 

70.00 

-45.66 

-34.25 

93 52 



10.03 
10.42 
33.14 

10.41 
10.65 
49.91 

10.77 
10.88 
66.90 

9.71 
12.12 
33.42 

9.95 
12.29 
50.32 

10.34 
12 42 
67.26 

9.76 
13.35 
34.02 

9.98 
13.35 
51.03 

10.04 
12.99 
67.54 



-4851.2 
-5024.5 
16371.9 

-5066.7 
-5157.1 
24943.9 

-5278.0 
-5307.0 
33865.0 

-4524.1 

-5631.6 

16000.6 

-4642.0 
-57161 
24218.4 

-4833.0 
-5780.6 
32506.5 

-4440,5 
-6055.9 
16247,1 

-4530.6 
-6043,6 
24339,6 

-4531,8 
-5848,0 
31828.9 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (Wllhom Crane«) 



SP 47(S&T) : 1988 



TABLE 45 FOUNDATION KOBt KS Oh I.ATTH E POHIAi. hRAMI^US 

Span = 30.0 m Column Height --= 9.0 m Frtmc .Spacing * 4.3 m 



Si Oft- 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/3.0 



1/5.0 



Wind 1 u\i) 
(kg m-') 



100 Dl. 
1.1. 
WL 

150 Dl. 
U. 
Wl. 

200 DL 
I.I 
WL 

100 DL 
LL 
WL 

150 DL 
LI. 
WL 

200 DL 
LL 
Wl. 

lOO DL 
LL 
WL 

150 DL 
LL 
WL 

200 DL 
LL 
WL 



AXIAI 

(kNI 



Hinged Base 

-41.62 

-25.78 

.37 59 

-44.10 

-25.78 
56.38 

-47.6* 

-25.78 

75.17 

-39.75 

-29.69 

41.82 

-42.29 

-29.68 

62.72 

-44.59 

-29 69 

83.63 

- 39.08 

-32.11 

44.66 

-40.18 

-32.11 

66.99 

-42.60 

-32.11 

89.31 



Sill \K 


MuMKNl 


<kM 


(kN m) 


II 87 


0(1 


10 (M 


(III 


22 55 


0,1 


1246 


on 


1004 


III! 


33.80 


2 


13 32 


110 


10 03 


no 


45 03 


0.4 


II 70 


00 


II 94 


00 


23 80 


03 


12 32 


00 


11 93 


00 


35.66 


04 


12.87 


00 


11 93 


0.0 


47 53 


2 


II 55 


00 


13 43 


0.0 


25 15 


02 


II 86 


0.0 


13 15 


0.0 


37 25 


0.2 


12.49 


00 


13 14 


0.0 


49.63 


04 
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HANDBOOK ON STRUCTURES WITH STEEI. LATTICE PORTAL EHAMES (WKhnut C raam) 



SP 47(S&T) : 1988 



TABLE 4S FOUNDATION FORCES OF LATTICE PORTAL FRAMES-Conft/ 

Spen = 30.0 m Column Height >= 9.0 m Frame Spacing "" 4.S m 



SLOPI: 



WiM> Load 
(kg/m') 



Axial 

(llN) 



Shbar 
(kN) 



Moment 
(kN m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/50 



1/5.0 



1/5.0 



100 


DL 




LL 




WL 


130 DL 




LL 




WL 


200 


DL 




LL 




WL 


100 


DL 




LL 




WL 


150 


DL 




LI 




WL 


200 


DL 




LL 




WL 


100 DL 




LL 




WL 


150 


DL 




LL 




WL 


200 


DL 




LL 




WL 



-39.57 

-25.79 

34.00 

-39.20 

-25.79 

50.99 

-37.18 

-25.79 

68.03 

-39.99 

-29.69 

38.72 

-39.63 

-29.70 

98.08 

-39.53 
- 29.69 

77.43 

-.19.97 

-32.11 

41 75 

-39.55 

-32.11 

62.62 

-39.87 

-32.11 

83.46 



17.36 
15.83 
28.42 

17.20 
13.81 

42.57 

16.63 
15.68 
56.46 

18.09 
19.00 
31 14 

17.93 
18.99 
46.65 

17.84 
18.89 
6196 

18.22 
20.98 
33.05 

18.03 
20 95 
49.49 

18.20 
21.11 
66.28 



-6790.4 
-6181.4 
11664.7 

-6715.8 

-616i.2 

17445.3 

-6454.7 
-6075.9 
23012.4 

-6780.0 
-7113.1 
12054.6 

-6704.3 

- 7089.8 

18022.2 

-6645.9 
-7025 3 
23854.6 

-6608.0 
-7600.2 
12.132.6 

-6518.3 
-7564 7 
18417.3 

-6.383.0 
-7626.4 
24683.4 



HANDBOOK ON STRUCTliRKS WITH STKKI, I.ATTKK PORTAL hMAMKS (Wilhotit Cranes) 



SP 47IS&T) : I9N 



TABLE U I'OUNDATION FORCES OF tATTICE PORTAL FRAMES 

Sp*n • 30.0 m Column H«i|ht'4.a m Frame Spacing = 6.0 m 



Sum 



Wind Load 
(k«/m') 



(UN) 



I /JO 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 DL 
LL 
WL 

ISO 01. 
LL 
WL 

200 DL 
LL 
WL 

100 DL 
LL 
WL 

150 DL 
LL 
WL 

200 DL 
LL 

tt;. 

100 /)/. 
LL 

>♦'/. 

150 /)/. 
LL 
WL 

200 DL 
LL 
WL 



Hinged Hast: 

- 53.07 
■ .14 3K 

50 i: 

-5fi 79 

- W .18 
75.111 

-60.32 
-.34. in 
100.23 

- 49.99 

- .39.58 
55.75 

- 52.40 
-.39.58 

83.63 

- 56.06 

- .W 58 
111.50 

-49.32 

-42.81 

59.54 

-51.41 

-42,81 

89.32 

- 54.85 
-42.81 

1 19.08 



Shi AH 


MoMIM 


IkM 


(kN ni) 


14.71 


- (Ml 


13.34 


II U 


29 99 


04 


1559 


0.0 


13 33 


-0.0 


44.95 


02 


16.43 


-OO 


13.32 


-00 


59 89 


02 


14.30 


0.0 


15.85 


no 


31.54 


0.4 


14.87 


0.0 


15 84 


0.0 


47.42 


0.4 


15.79 


00 


15.83 


-0.0 


63.18 


0.1 


14.30 


0.0 


18.00 


-0.0 


33.62 


0.4 


14.75 


0.0 


17.45 


0.0 


49.51 


0.4 


15.59 


0.0 


17.44 


0.0 


65.96 


0.1 
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ll.\M3B(M>K ON STHl ( T» KtX WITH STEEI. LATTICE PORTAL FRAMES (WHhoat Crmwi) 



SP 47(S&T) : 1988 



TAH.t; 46 KOIINDATION FORCES OK LATTICE PORTAL FRAMES-C<M«<f 

' 30.0 m Column Heighl " 9.0 m Frame Spacing '^ 6.0 m 



Span 



Siiipi 



Wind Loai> 
(kg/m') 



Axial 
(kN) 



Sheah 

(kN) 



Moment 
(kN.m) 



1,3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 


01 




11 




HI 


150 


in 




I.I 




Wl 


200 


111 




II 




HI 


KXI 


1)1 




II 




»l 


1.50 


111. 




II 




HI 


M) 


l>l 




II 




HI 


m 


HI. 




l.l 


; 


HI. 


l» 


1)1 




II 




HI 


200 


Dl 




II 




HL 



-50.04 

- 34.38 
45.35 

-49.81 

-34.38 

(■801 

-47.22 

- 34.38 
9076 

- 50 67 

- .39.58 
51 62 

50.37 
39 58 

77,43 

-47.12 
-39.59 
10324 

-51.34 

-42.81 

55.68 

-46.27 

-42.81 

83.53 

-47.33 
-42.81 
1 1 1 .36 



21 28 
20.92 
37.64 

21.20 
20.89 

5637 

20.36 
20.69 

74.71 

22.18 
25.10 
41.21 

22.07 
25.06 
61 69 

21 19 

25 11 
82.31 

22.50 
27.56 
43.56 

20.82 
27.36 
64.98 

21.17 
27.36 
86.57 



-8266 1 
-8102 3 
15341.3 

-82159 
-8071.8 
229.14 5 

-7841.0 
-7943,4 
30205.7 

- 8254.2 
-9318.5 

15839.8 

-8186.0 
-9272.3 
23652.0 

-7851.9 
-9280.0 
31531.2 

-8082.0 

- 9884.6 
16117.5 

-7443.9 
-9762.1 
23935.5 

- 7550.0 
-9735.1 

31823.1 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (Wiihout Cnnei) 



Sl» 47(S&I) : I<»8« 





I'ABI.K 47 KUIINOATIOIS hOKd'S Ol- 1 AIIKK 


POkl'VI l-'KAMK.S 




Span = M.O m 




Column Ikishl 12(1 en 


Hrame 


Spacing '^ 4 5 m 


Skum 


WlM> I tl\l) 


AMVI 


.Sm \K 


MciMhNT 




(k» m') 


(kN) 


IkN) 


(kN,m) 






Hulgcd H.ISI- 






1/3.0 


100 /)/. 


-49 07 


9 78 


0,0 




LL 


-25.7(1 


7.76 


00 




WL 


41 If. 


24 00 


04 


l/.VU 


150 01. 


- 52 55 


10.34 


-0,0 




U 


-25 78 


7 76 


00 




WL 


M 7.1 


35,98 


01 


I/.10 


200 1)1. 


- 56 00 


10.93 


-0,0 




II 


25 78 


7,75 


0,0 




Wl 


H2 29 


47 97 


0,2 


1/4.0 


100 ni 


• 45 71 


9.U 


0,0 




l.l 


-2') 69 


9.13 


0,0 




Wl. 


45 20 


24 08 


0,2 


1/4.0 


150 ni 


-51 J5 


10.30 


0,0 




11 


29.69 


9.13 


00 




Wl 


67.78 


36,10 


0.2 


1/4.0 


200 1)1 


-55.26 


10,94 


0,0 




LI. 


-29.69 


9,12 


0,0 




Wl 


90. .18 


48,14 


0,1 


1/5.0 


100 DL 


-44.95 


9,21 


0,0 




LL 


-32.11 


10,01 


0,0 




WL 


47.98 


24,65 


0.4 


1/5.0 


150 DL 


-47.68 


9,65 


0,0 




LL 


-32.11 


10,00 


0,0 




WL 


71.97 


36,96 


0,4 


1/5.0 


200 DL 


-51.09 


10.24 


0.0 




LL 


-32.11 


9.99 


0.0 




WL 


95.94 


49,24 


0.4 

( Connnucd ) 



HANDBOOK ON STRUCTUReS WITH STEEt LATTICE PORTAL FRAMES (WWhmrt Crann) 



SP 47(S&T) : 1988 



TABLE 47 FOUNDATION FORCES OF LATTICE PORTAL FRAMES-roirtrf 

■30.0 m Column Height = 12.0 m Frunie Spacing »= 4.5 in 



Span 



Wind Load 
(kg/mJ) 



Axial 

(kN) 



SHtAK 

(kN) 



MoMtM 

(kN.m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 


DL 




LL 




WL 


ISO 


DL 




LL 




WL 


200 


DL 




LL 




WL 


100 DL 




LL 




WL 


150 DL 




LL 




WL 


200 


DL 




LL 




WL 


190 DL 




LL 




WL 


lio 


DL 




LL 




WL 


200 


DL 




LI 




WL 



Fixed Base 

-42.11 

-23.79 

34.97 

-42.07 

-25.79 

52 46 

-41.55 

-25.78 

70.01 

-39.49 

-29.70 

39.64 

-41.92 

-29.69 

59.39 

-40.29 
-29.69 

79 32 

-42.11 

-32.10 

42.59 

-41.55 

-32.11 

63 89 

-41.51 

-32.10 

65.17 



13.26 
12.31 

27.48 

13.24 
12.26 
41.13 

13.22 
12.13 
54.56 

12.87 
14.31 
28.92 

13.39 
14.49 
43.62 

12.97 
14.11 
5737 

13 37 
15.83 
30 33 

13 20 
15.82 
45.44 

13 22 
15.81 
60.53 



-6653.8 
-6162.2 
15007.9 

- 6624.0 
-6122.1 

22410.5 

-6581.8 
-6025.1 
29561.9 

-6174.5 
-6850.1 
14942.2 

- 6437.0 
-6949.0 
22624 

-6178.3 
-6711 4 
29471 I 

-6250 7 
-7388 2 
15283 5 

-6154 5 
-7363 I 
22868.6 

-6153.8 
-7343 I 
30429.4 
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TABLK 4« fOUNDAriON KONCICS OF I.ATTKE PORTAL FRAMES 

Span = 30.0 m Column Height =12.0 m Frame Spacing - 6.0 m 



-Skm'I- 



l/.vn 



1/4.0 



1/4.0 



1/4.0 



1/5 



1/5.0 



1/5.0 



WtNI> l.dAI 

(kg/mM 



UMI 


1)1 




II. 




HI 


IV) 


1)1 




I.I 




H / 


2(HI 


/)/ 




// 




HI 


IWI 


1)1 




I.I 




Wl. 


150 


1)1 




l.l. 




HI 


200 


1)1 




LI. 




Wl 


100 


Dl. 




LL 




WL 


150 DL 




LL 




WL 


200 


DL 




LL 




WL 



Axial 
(kN) 



Miniicd Rusr 

-6l.fpl) 

- .14.. W 
54. K7 

-65.94 

-34..18 

- 7.1.X1) 

- 34..W 
109.73 

- 58.33 

- 39.58 
60 26 

-65.11 

-39.58 

90.38 

-68.47 
-39.58 
120.50 

-55.76 

-42.81 

63.97 

-60.71 

-42.81 

95.94 

-67.19 
-42.81 
127.93 



Shear 
(kN) 



MoMI-.NI 

(kN.m) 



11.90 


-0:0 


10.30 


0.0 


31.95 


0.4 


12.62 


-0.0 


10.30 


-0.0 


47.92 


2 


13.94 


-0.0 


10.29 


-0.0 


63.90 


0.2 


11.52 


0.0 


12.12 


0.0 


32.06 


0.2 


12.64 


0.0 


12.11 


0.0 


48.08 


0.1 


13.21 


0.0 


12.11 


-0.0 


64.11 


0.2 


11.05 


0.0 


13.27 


-0.0 


32.79 


0.5 


11.89 


-0.0 


13.27 


-0.0 


49.14 


0.4 


12.98 


0.0 


13.26 


0.0 


65.50 


0.2 




< Ctmttmwtl » 



140 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE W)RTAL FRAMES (WlthoHt Cr»iie») 



SP 47(S&T) : 1988 



TABLE 48 FOUNDATION FORCES OF LATTICE PORTAL FKAMtS-Contd 

' 30.0 m Column Height = 12,0 ra Fmnie SjiBcing =» 6.0 m 



S|»n 



SLOPf 



Wind Loah 
(kg m') 



Axial 

(kN) 



Shear 

(kN) 



Moment 
(kN.m) 



1/3.0 



1/3.0 



1/3.0 



1/4.0 



1/4.0 



1/4.0 



1/5.0 



1/5.0 



1/5.0 



100 


DL 




LL 




WL 


ISO 


DL 




LL 




WL 


200 


DL 




LL 




WL 


100 


DL 




LL 




WL 


150 


DL 




LL 




WL 


200 


DL 




LL 




WL 


100 DL 




LL 




WL 


150 


DL 




LL 




WL 


200 DL 




LL 




WL 



Fixed Base 

-53.32 

-34.37 

46.64 

- 50.97 
-34.38 

70.03 

-54.15 

-.34.37 

93.22 

-53.78 

-39.59 

52.82 

-53.30 

- 39.58 
79.21 

-54.31 
-39.58 
105.76 

-53.18 

-42 81 

56.82 

-49.41 

-42.82 

85.28 

-49.91 
-42.80 
113.68 



16.18 
16.25 
36.43 

15.73 
16.10 

54.42 

16.37 
16.26 
72.79 

16.53 
19.14 

38.57 

16.36 
19.12 

57.79 

16.41 
18.68 
76.10 

16.24 
20.89 
40.15 

15.42 
20.63 

59 78 

15 50 
20.59 
79.59 



-8071.2 
-8080.0 
19782.6 

-7809.5 

- 7964. 1 
29386.0 

-8146.8 
-8064.9 
39509.3 

-7913.2 
-9138.2 
19920.4 

-7816.4 
-9107.7 
29806.5 

-7781.4 
-8831.4 
38930.4 

- 7543.0 

- 9679.2 
20127.6 

-7127.0 
-9509.1 
29828.8 

-71494 
-9470.7 
39659 6 



TAILE 4* CONSTANTS OF POLYNOMINAL EQUATION 


FOR OPTIMAL LATTICE 


PORTAL 


FRAMES 


Basl 


Corner Leg Member.s 






0>FFH 


( IFNT Values 






Spacing (mm) oi- 








A. 










*o 


k, 


ki 


*, 


*. ' 




Column haunch 




18.7 


0.281 


0.820 


0.136 


143 




Column base 




17.9 


0.271 


928 


0.064 


0.106 


t-ixed 


Beam haunch 




150 


0.701 


0.423 


0.245 


0.095 




Beam crown 




7. Si 


344 


0.847 


0.I4H 


0.217 




Column and beam 


width 


12.1 


0.384 


0.J85 


0.296 


0.198 




Column haunch 




29.0 


0.173 


0.899 


0.202 


0.150 




Column base 




55.6 


0.070 


0.806 


0.079 


0.130 


Hinged 


Beam haunch 




27 3 


506 


0.447 


0.190 


0.138 




Beam crown 




27.6 


432 


432 


0.156 


160 




Column and beam 


width 


3.2 


0.376 


0.878 


402 


0.315 
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TABLE Se DESIGN 


RESULTS OF LATTICE PORTAL FRAMES 






Span - 9.0 


m 






Column Height = 4.5 m 






Frame Spacing 


= 4.5 a 


Roop 


Wind 


MeMBf-R 


Depth 


Width 


Size of 


L*<INfi 


LAflNC 


Spacing 


Unit 


SlX)PE 


PUBSSURt 




(0) 


(«) 


CoaNtK 


D-P1.ANF 


B-PlANF. 


OF Lacino 


Wr 




(kg/m') 




(cm) 


(cm) 


Leo, 
ISA 


ISA/ISRO 


1SA;1SR0 


Inter- 
section 

WITH 

Corner 

Lf,6 
Members 

(cm) 


(kg/m!) 










Hinged 


Base 










1/3.0 


100 


Column 


45 


21 


5050X6 


14-Dia 


8-Dia 


36 








Beam 


42 


21 


5050X6 


18-Dia 


14-Dia 


33 


13.3 




150 


Column 


48 


24 


5050X6 


16-Dia 


10-Dia 


39 








Beam 


44 


24 


5050X6 


18-Dia 


14-Dia 


35 


13.9 




200 


Column 


50 


26 


6060X6 


16-Dia 


10-Dia 


40 








Beam 


46 


26 


6060X6 


18-Dia 


12-Dia 


36 


15.4 


1/4.0 


100 


Column 


45 


21 


5050X6 


14-Dia 


8-Dia 


36 








Beam 


42 


21 


5050X6 


18-Di8 


14-Dia 


33 


13.1 




150 


Column 


48 


24 


5050X6 


16-Dia 


10-Dia 


39 








Beam 


44 


24 


5050X6 


18-Dia 


14-Dia 


35 


13.7 




200 


Column 


50 


26 


6060X6 


16-Dia 


10-Dia 


40 








Beam 


46 


26 


6060X6 


18-DiB 


14-Dia 


37 


15.4 


1/5.0 


too 


Column 


45 


21 


5050X6 


14-Dia 


8-Dia 


36 








Beam 


42 


21 


5050X6 


Ig-Dia 


14-Dia 


33 


13.0 




150 


Column 


48 


24 


5050X6 


16-Dia 


10-Dia 


39 








Beam 


44 


24 


5050X6 


l»-DiB 


14-Dia 


35 


13.7 




200 


Column 


50 


26 


6060X6 


16-Dia 


10-Dia 


40 








Beam 


46 


26 


6060X6 


18-Dia 


14-Dia 


36 


15.3 










Fixed 


Base 










1/3.0 


100 


Column 


27 


19 


5050X6 


lO-Dia 


8-Dia 


20 








Beam 


31 


19 


5050X6 


16-Dia 


12-Dia 


24 


12.0 




150 


Column 


28 


21 


5050X6 


lO-Dia 


8-Dia 


22 








Beam 


32 


21 


5050X6 


16-Dia 


12-Dia 


24 


12.0 




200 


Column 


29 


22 


5050X6 


12-Dia 


8-Dia 


23 








Beam 


33 


22 


5050X6 


16-Dia 


ICVDia 


25 


12.1 


1/4.0 


100 


Column 


27 


19 


50S0X6 


lO-Dia 


8-Dia 


20 








Beam 


31 


19 


5050X6 


16-Dia 


12-Dia 


24 


11.8 




150 


Column 


28 


21 


5050X6 


lO-Dta 


8-DU 


22 








Beam 


32 


21 


5050X6 


16-Dia 


t>Dia 


25 


11.9 




200 


Column 


29 


n 


5050X6 


l^Dia 


8-Dia 


23 








Beam 


33 


22 


5050X6 


16-Dia 


12-Dia 


25 


122 


1/5.0 


100 


Column 


27 


19 


5050X6 


lO-Dia 


8-Dia 


20 








Beam 


31 


19 


5050X6 


16-Dia 


I^Dia 


24 


11.8 




150 


Column 


28 


21 


5050X6 


lO-Dia 


g-DU 


22 








Beam 


32 


21 


5050X6 


16-Dia 


IMJia 


25 


11.8 




200 


Column 


29 


22 


5050X6 


lO-Dia 


8-Dia 


23 








Beam 


33 


22 


1050X6 


16-DU 


12-Dia 


26 


11.8 
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TABLE SI DESIGN RESULTS OF LATTICE PORTAL FRAMES 






Spin = 9.0 


m 






Column Height => 4.5 m 






Frame Spacing 


-6.0 m 


Roof 


Wind 


Member 


Depth 


Width 


Size of 


Lwino 


VaC'INO 


Spacing 


Unit 


Slope 


PHESSUHE 




(D) 


(B) 


Corner 


D-Plane 


B-Plane 


OF Lacing 


Wt. 




(kg/mJ) 




(cm) 


(cm) 


Leo. 
ISA 


ISA/ISRO 


ISA/ISRO 


Inter- 
section 

WITH 

Corner 

Leo 
Members 

(cm) 


(kg.'m') 










Hinged 


Base 










1/3.0 


100 


Column 


47 


24 


5050X6 


14-Dia 


10-DU 


37 








Beam 


44 


24 


5050X6 


18-Dia 


16- DU 


35 


10.3 




ISO 


Column 


50 


27 


6060X6 


16-Oia 


lO-Du 


40 








Beam 


47 


27 


6060X6 


4040X6 


14-DU 


37 


13.1 




200 


Column 


53 


29 


7575 X 6 


16-Dia 


12-Dia 


42 








Beam 


49 


29 


7575 X 6 


4040X6 


14-DU 


39 


15.3 


1/4.0 


100 


Column 


47 


24 


5050X6 


14-Dia 


10- DU 


37 








Beam 


44 


24 


5050X6 


4040X6 


16- DU 


.35 


11.6 




150 


Column 


50 


27 


6060X6 


16-Dia 


10-Dia 


40 








Beam 


47 


27 


6060X6 


4040X6 


16-Dia 


37 


13.2 




200 


Column 


52 


29 


6545X6 


16-Dia 


12-DU 


42 








Beam 


49 


29 


6565X6 


4040X6 


14-Dia 


38 


13.8 


1/5.0 


100 


Column 


47 


24 


5050X6 


14-Dia 


10- Ua 


37 








Beam 


44 


24 


5050X6 


4040X6 


16- DU 


35 


11.5 




150 


Column I 


50 


27 


5050 X 6 


16-Dia 


10-DU 


40 








Beam 


47 


27 


5050X6 


4040X6 


16- DU 


38 


11.9 




200 


Column • 


52 


29 


6565X6 


16-Dia 


12-Dia 


42 








Beam 


49 


29 


6565X6 


4040X6 


14-Dia 


39 


13.7 










Fixed 


Base 


t 








1/3.0 


100 


Column 


28 


21 


5050X6 


10- Oil 


8-DU 


21 








Beam 


33 


21 


5050 X 6 


I6-Di4 


12-DU 


26 


9.0 




150 


Column 


29 


23 


5050X6 


10-Dli4 


8-DU 


23 








Beam 


34 


23 


5050X6 


16-Di( 


12-Dia 


27 


90 




200 


Column 


30 


24 


5050X6 


12-Dii 


8-DU 


23 








Beam 


35 


24 


5050X6 


1»-Di» 


12-DU 


27 


9.7 


1/4.0 


100 


Column 


28 


21 


5050X6 


10-Dia 


B-DU 


21 








Beam 


33 


21 


5050X6 


18-Dia 


14-DU 


25 


9.5 




150 


Column 


29 


23 


5050X6 


12-DiB 


8-Dia 


23 








Beam 


34 


23 


5050X6 


18-Dia 


14-DU 


27 


9.8 




200 


Column 


30 


24 


5050X6 


12-DU 


8-DU 


23 








Beam 


35 


24 


5050X6 


Ig-Dia 


12-DU 


28 


9.6 


1/5.0 


100 


Column 


28 


21 


5050X6 


12-DU 


8-DU 


21 








Beam 


31 


21 


5050X6 


18-DiB 


14-Dia 


26 


9.7 




150 


Column 


29 


23 


5050X6 


l^Dia 


8-DU 


23 








Beam 


34 


23 


5050X6 


Ig-Dia 


14-Dia 


26 


9.7 




200 


Column 


30 


24 


5050X6 


12-DU 


8-Dia 


23 








Beam 


35 


24 


5050X6 


18-DU 


12-DU 


27 


9.5 
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TABLE 52 DESIGN 


RESULTS OF LATTICE PORTAL FRAMES 






Span = 9.0 


m 






Column Height •■ 6.0 m 






flame Spacing 


= 4.5 m 


Roof 


Wind 


Mbmber 


Depth 


Width 


Size of 


Lacing 


Lacino 


Spacing 


Unit 


Slops 


Prmsltrf 




(D) 


(« 


CoRNea 


D-Plane 


B-PlANB 


OP Lacino 


Wt. 




(kg/m>) 




(cm) 


(cm) 


Lto. 
ISA 


ISA/ISRO 


ISA'ISRO 


INTER- 

SBCTION 

WITH 
CoDNEt 

Leg 

Members 

(cm) 


(kg/m>) 










Hinged 


Base 










1/3.0 


100 


Column 


58 


27 


5050X6 


18-Dia 


lO-Dia 


46 








Beam 


47 


27 


50S0X6 


18-Dia 


14- DU 


37 


16.7 




ISO 


Column 


62 


31 


7575 X 6 


4040X6 


12-Dia 


50 








Beam 


51 


31 


7575 X 6 


18-Dia 


14-Dia 


41 


24.3 




200 


Column 


64 


34 


8080 X 6 


4040X6 


l^DiB 


52 








Beam 


53 


34 


8080X6 


4040X6 


12-Dia 


43 


27.1 


1/4.0 


100 


Column 


58 


27 


5050X6 


18-Dia 


lO-Dia 


46 








Beam 


47 


27 


5050X6 


18-Dia 


14-Dia 


38 


16.5 




ISO 


Column 


61 


31 


6565 X 6 


4040X6 


12-Dia 


50 








Beam 


50 


31 


6565 X 6 


4040X6 


14-Dia 


40 


24.0 




200 


Column 


64 


34 


7575 X 6 


4040X6 


12-Dia 


52 








Beam 


53 


34 


7575 X 6 


4040X6 


12-Dia 


42 


25.8 


1/5.0 


100 


Column 


58 


27 


5050X6 


18-Dia 


lO-Dia 


46 








Beam 


47 


27 


5050X6 


18-Dia 


16-Dia 


38 


16.7 




150 


Column 


61 


31 


6060X6 


4040X6 


12-Dia 


50 








Beam 


50 


31 


6060X6 


4040X6 


14-Dia 


39 


22.9 




200 


Column 


64 


34 


7575 X 6 


4040X6 


12-Dia 


52 








Beam 


53 


34 


7575 X 6 


4040X6 


14-Dia 


41 


25.9 










Fi«e(J 


Base 










1/3.0 


100 


Column 


34 


21 


5050X6 


12-Du 


8-Dia 


27 








Beam 


34 


21 


5050X6 


16-Dia 


12-Du 


27 


14.1 




ISO 


Column 


36 


23 


5050X6 


12-Dia 


8-Dia 


28 








Beam 


36 


23 


5050X6 


16-DU 


12-Du 


28 


14.1 




200 


Column 


37 


24 


5050X6 


12-Dia 


8-Dia 


29 








Beam 


37 


24 


5050X6 


16-Dia 


10-Dia 


29 


13.9 


t/4.0 


100 


Column 


34 


21 


5050X6 


12-Dia 


8-Dia 


27 








Beam 


34 


21 


5050X6 


16-Dia 


14- Du 


27 


14.2 




ISO 


Column 


36 


23 


5050X6 


12-Dia 


8-Du 


28 








Beam 


36 


23 


5050X6 


16-Dia 


12-Dia 


28 


14.0 




200 


Column 


37 


24 


5050X6 


14-Dia 


8-Dia 


29 








Beam 


37 


24 


5050X6 


16-Dia 


10-Dia 


28 


14.2 


1/5.0 


100 


Column 


34 


21 


5050X6 


12-Dia 


8-Dia 


27 








Beam 


34 


21 


5050X6 


16-Dia 


14-Dia 


27 


14.1 




150 


Column 


36 


23 


5050X6 


12-Dia 


8-Dia 


28 








Beam 


36 


23 


S0S0X6 


16-Dia 


12-Dia 


28 


13.9 




200 


Column 


37 


24 


5050X6 


14-Dia 


8-Dia 


29 








Beam 


37 


24 


5050X6 


18-Dia 


10-Dia 


29 


14.7 
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TABLE 


S3 DESIGN 


RESULTS OF LAmCE 


PORTAL FRAMES 






Span = 9.0 


m 






Column Height = 6.0 m 






Frame Spacing 


= 6.0 m 


Roop 


Wind 


MtMBER 


DtHH 


Wiiiiii 


SiZt OK 


UWINO 


Lacing 


Spacing 


Unit 


Sujra 


PRfiS.SURIi 




(O) 


(S) 


COHNtR 


D-PLANt 


B-Planf 


i» La(-ing 


Wr. 




(kg/ni») 




(cm) 


(cm) 


l.to. 
ISA 


ISA ISRO 


ISA/ISRO 


INTKR- 
SFCTION 

WITH 
CORNFR 

Leg 

MtMBPRS 
(cm) 


(kg/m') 










Hm^ed 


Base 










1/3.0 


lOO 


Column 


60 


.10 


6060X6 


18-D.a 


12-Dia 


48 








Beam 


50 


30 


6060X6 


4040X6 


16-Dia 


41 


15.9 




150 


Column 


64 


35 


8080X6 


4040X6 


14-Dia 


52 








Beam 


54 


35 


8080 X 6 


4040X6 


14-Dia 


43 


20.8 




200 


Column 


67 


38 


8080X8 


4040X6 


14-Dia 


54 








Beam 


56 


38 


8080X8 


4040X6 


14-Dia 


45 


24.5 


1/4.0 


100 


Column 


60 


30 


6060X6 


18-Dia 


12-DU 


48 








Beam 


50 


30 


6060X6 


4040X6 


16-Dia 


40 


15.7 




150 


Column 


64 


35 


7575 X 6 


4040X6 


14-Dia 


52 








Beam 


53 


35 


7575 X 6 


4040X6 


16-Dia 


42 


20.0 




200 


Column 


67 


38 


9090X6 


4040X6 


14-Dia 


54 








Beam 


56 


38 


9090X6 


4040X6 


14-Dia 


44 


22.1 


1/5.0 


100 


Column 


60 


30 


6060X6 


18-Dia 


12-Dia 


48 








Beam 


50 


.30 


6060X6 


4040X6 


16-Dia 


39 


15.6 




150 


Column ' 


64 


35 


7575 X 6 


4040X6 


14-Dia 


52 








Beam 


53 


35 


7575 X 6 


4040X6 


16.Dia 


43 


19.9 




200 


Column ^ 


67 


38 


9090X6 


4040X6 


14-Dia 


54 








Beam < 


56 


38 


9090X6 


4040X6 


14-Dia 


43 


22.0 










Fiwd 


Base 


j 








1/3.0 


100 


Column 


35 


23 


5050 X 6 


12-Di4 


8-Dia 


27 








Beam 


37 


23 


5050X6 


Ig-Dili 


14-Dia 


29 


H.2 




ISO 


Column 


37 


25 


S0S0X6 


14-Dii 


10-Dia 


29 








Beam 


38 


25 


SOSO X 6 


18-D>( 


12-Dia 


30 


11.6 




200 


Column 


38 


27 


5050 X 6 


14-Dii 


10- DU 


30 








Beam 


39 


27 


5050X6 


18-DI« 


10-Dia 


31 


11.4 


1/4.0 


100 


Column 


35 


23 


5050X6 


12-Dia 


8-Dia 


27 








Beam 


37 


21 


SOSO X 6 


18-Dia 


14-Dia 


28 


11.1 




ISO 


Column 


37 


25 


SOSO X 6 


12-Dia 


10-Dia 


29 








Beam 


38 


25 


SOSO X 6 


18-Dia 


14-Dia 


30 


11.3 




200 


Column 


38 


27 


5050 X 6 


14-DU 


10-Dia 


30 








Beam 


39 


27 


5050X6 


18-Dia 


10-Dia 


31 


11.3 


1/5.0 


100 


Column 


35 


23 


5050 X 6 


12-Dia 


8-Dia 


27 








Beam 


37 


23 


5050 X 6 


18-Dia 


16-Dia 


29 


11.2 




ISO 


Column 


37 


25 


5050X6 


14-Dia 


10-Dia 


29 








Beam 


38 


25 


5050X6 


18-Dia 


14-Dia 


30 


11.6 




200 


Column 


38 


27 


5050 X 6 


14-Dia 


10-Dia 


30 








Beam 


39 


27 


5050X6 


18-Dia 


12-Dia 


31 


11.4 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (Without Crane.) 



SP 47(S&T) -. 1988 







TABLE 


54 DESIGN 


RESULTS OF LATTICE PORTAL 1 


FRAMES 






Spwi = 12.0 


m 






Column Hei^t " 4.5 m 






Frame Spacing 


•:4.S m 


Roof 


Wind 


Member 


Depth 


Width 


Sae OF 


Lmino 


Lacing 


Spacino 


Unit 


SUOPB 


Pressure 




(0) 


(fl) 


Corner 


D- Plane 


B-PlANS 


OF Lacing 


Wt. 




(kg/m') 




(cm) 


(cm) 


Leo. 
ISA 


ISA/ISRO 


ISA/lSRO 


Inter- 
section 

WITH 

Corner 
Leo 

MCMtERS 

(cm) 


(kg/m!) 










Hinged 


Base 










1/30 


100 


Column 


47 


23 


5050X6 


14-Dia 


10-Dia 


37 








Bum 


48 


23 


5050X6 


4040X6 


14-Dia 


38 


13.8 




ISO 


Column 


SO 


27 


5050X6 


16-Dia 


lO-DU 


40 








Beam 


SI 


27 


5050X6 


4040X6 


16-Dia 


40 


14.5 




200 


Column 


52 


29 


6060X6 


16-Dia 


12-Dia 


42 








Beam 


S3 


29 


6060X6 


4040X6 


14-Dia 


42 


15.9 


1/4.0 


100 


'Column 


47 


23 


5050X6 


14-Dia 


10-Dia 


37 








Beam 


48 


23 


5050X6 


4040X6 


16-Dia 


38 


13.9 




ISO 


Column 


50 


27 


5050X6 


16-Dia 


10-Dia 


40 








Beam 


51 


27 


5050X6 


4040X6 


16-Dia 


41 


14.3 




200 


Column 


52 


29 


6060X6 


16-Dia 


12-Dia 


42 








Beam 


S3 


29 


6060X6 


4040X6 


16-Dia 


42 


15.9 


1/5.0 


100 


Column 


47 


23 


5050X6 


14-Dia 


10-Dia 


37 








Beam 


4« 


23 


5050X6 


4040X6 


16-Dia 


38 


13.8 




ISO 


Column 


SO 


27 


5050X6 


16-Dia 


10-Dia 


40 








Beam 


51 


27 


5050X6 


4040X6 


I^Dia 


40 


14.2 




200 


Column 


52 


29 


5050X6 


16-Dia 


12-Dia 


42 








Beam 


53 


29 


5050X6 


4040X6 


16^ DU 


42 


14.4 










Fixed 


Base 










1/3.0 


100 


Column 


29 


21 


5050X6 


12-Dia 


8-Dia 


23 








Beam 


37 


21 


5050X6 


I8-Du 


)2-DU 


29 


11.5 




ISO 


Column 


30 


23 


5050X6 


l^Dia 


8-Dia 


24 








Beam 


39 


23 


5050X6 


l>-Dia 


I^Dia 


30 


ll.S 




200 


Column 


31 


24 


5050X6 


12-Dia 


8-Dia 


25 








Beam 


40 


24 


5050X6 


18- DU 


12-DU 


31 


11.5 


1/4.0 


100 


Column 


29 


21 


5050X6 


12-Dia 


8-Dia 


23 








Beam 


37 


21 


5050X6 


IS-Dia 


12-Dia 


29 


11.3 




ISO 


Column 


30 


23 


5050X6 


12-Dia 


8-Dia 


24 








Beam 


39 


23 


5050X6 


18-Dia 


12-Dia 


30 


11.3 




200 


Column 


31 


24 


5050X6 


12-Dia 


8-Dia 


25 








Beam 


40 


24 


5050X6 


Ig-Dia 


12-Dia 


31 


11.3 


1/J.O 


100 


Column 


29 


21 


5050X6 


12-Dia 


8-Du 


23 








Beam 


37 


21 


5050X6 


Ig-Dla 


I^Dia 


29 


11.2 




ISO 


Column 


30 


23 


5050X6 


12-Dia 


g-Dia 


24 








Beam 


39 


i23 


5050X6 


18-Dia 


12-Dia 


30 


11.2 




200 


Column 


31 


24 


5050X6 


12-Dta 


g-Dia 


25 








Beam 


40 


24 


50S0X6 


Ig-Dia 


14-Dia 


31 


11.5 



HANDBOOK ON .STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (Wllhoirt Craim) 



SP 47(S&T) : 1988 







TABLE SS DESIGN 


RESULTS OF LATTICE PORTAL FRAMES 






Span = 12.0 


m 






Column Height = 4.5 m 






Frame Spacing 


-6.0 m 


Roof 


Wind 


Member 


Depni 


Width 


Size of 


Lacing 


Lacing 


Spacing 


Unit 


Slow 


PRESSIIRt 




(0) 


(«) 


CORNtH 


D-Pl.*Nb 


B-Pl.ANl 


OF Lacing 


Wt. 




(k«/m') 




(cm) 


(cm) 


l.EU, 

ISA 


ISA/iSRO 


ISA/ISRO 


Intfr- 

SFCTION 

with 

QlRNfR 

I.FG 
MEMRIiRS 

(cm) 


(kg/mO 










Hinged 


Bate 










1/3.0 


100 


Column 


49 


26 


5050X6 


16-Dia 


lO-Dia 


39 








Beam 


51 


26 


5050 X 6 


4040X6 


16-Dia 


40 


10.9 




150 


Column 


52 


30 


6060X6 


16-Dia 


12-Dia 


42 








Beam 


54 


30 


6060X6 


4040X6 


16-Dia 


43 


12.1 




200 


Column 


54 


33 


7575 X 6 


16-Dia 


12-Dia 


42 








Beam 


S« 


32 


7575 X 6 


4040X6 


16-Dia 


45 


13.9 


1/4.0 


100 


Column 


49 


26 


5050X6 


16-Dia 


lO-Dia 


39 








Beam 


SI 


26 


5050X6 


4040X6 


18-Dia 


41 


11.0 




ISO 


Column 


52 


30 


5050X6 


16-Dia 


12-Dia 


42 








Beam 


54 


30 


5050 X 6 


4040X6 


18-Dia 


42 


II. 1 




200 


Column 


54 


33 


6565X6 


16-Dia 


12-Dia 


42 








Beam 


56 


33 


6565 X 6 


4040X6 


l»-Dia 


45 


12.8 


1/5.(1 


100 


Columt 


49 


26 


5050X6 


16-Dia 


lO-Dia 


39 








Beam ' 


51 


26 


5050X6 


4040X6 


Ig-Dia 


40 


10.9 




150 


Columa 


52 


30 


5050X6 


16-Oia 


12-Dia 


42 








Beam ■ 


54 


30 


5050 X 6 


4040X6 


IB-Dia 


43 


II.O 




200 


Column 


54 


33 


6060X6 


16-Oia 


12-Dia 


42 








Beam ; 


56 


33 


6060X6 


4040X6 


18-Dia 


45 


12.2 










Fixed 


Base 


;■ 








r/.i.o 


too 


Column 


.10 


23 


6060X6 


12-dia 
4040^ 6 


8-Dia 


23 








Beam 


40 


23 


5050 y 6 


12-Dia 


31 


10.5 




150 


Column 


31 


25 


5050 X 6 


12-I^ia 


8-Dia 


25 








Beam 


41 


25 


5050 X 6 


4040'X 6 


14-Dia 


33 


10.3 




200 


Column 


32 


27 


5050X6 


14-Dia 


10-Dia 


25 








Beam 


42 


27 


5050X6 


4040X6 


14-Dia 


34 


10.6 


1/4.0 


100 


Column 


30 


23 


6060X6 


14-Dia 


8-Dia 


23 








Beam 


40 


23 


5050 X 6 


4040X6 


14-Dia 


31 


10.7 




150 


Column 


32 


25 


6060X6 


14-Dia 


B-Dia 


25 








Beam 


41 


25 


5050X6 


4040X6 


14-Dia 


33 


10.8 




200 


Column 


33 


27 


6060X6 


14-Dia 


lO-Dia 


25 








Beam 


42 


27 


5050X6 


4040X6 


14-Dia 


34 


10.9 


1/5.0 


100 


Column 


30 


23 


6565 X 6 


14-Dia 


8-Dia 


23 








Beam 


40 


23 


5050X6 


4040X6 


14-Dia 


32 


10.9 




ISO 


Column 


32 


25 


6060X6 


14-Dia 


8-Dia 


25 








Beam 


41 


25 


5050X6 


4040X6 


14-Dia 


33 


10.7 




200 


Column 


33 


27 


6060X6 


14-Dia 


10-Dia 


25 








Beam 


42 


27 


5050X6 


4040X6 


14-Dia 


33 


10.8 



IIASOBOOK ON STRUCTIIRES WITH .STKKI. I.ATTKK PORrAI. (■HAMKS (Without Crane*) 



SP 47(S&T) : 1988 







TABLE 5* DESIGN RESULTS OF LATTICE POBTAL FRAMES 






Span = 110 


m 






Column Height > 6.0 m 






Frame Spacing 


•=4.5 m 


Roof 


Wind 


Member 


Depth 


WlOTH 


Size of 


Lacing 


l.ACINO 


Spacing 


Unit 


Slope 


Pressure 




(/J) 


(« 


CORNRR 


D-Planf 


B-PtANE 


OF Lacing 


Wt. 




(kg/m') 




(cm) 


(cm) 


LE<i, 

ISA 


ISA/ISRO 


ISA/ISRO 


Inter- 
section 

WITH 

Corner 

Leg 
Members 

(cm) 


(kg/m!) 










Hinged 


Base 










1/3.0 


100 


Column 


60 


30 


5050X6 


18-Dia 


12-Dia 


48 








BcRnl 


55 


30 


5050X6 


4040X6 


16-DiB 


43 


16.8 




150 


Column 


64 


34 


6565X6 


4040X6 


14-DiB 


52 








Bum 


58 


34 


6563 X 6 


4040X6 


16-DiB 


46 


21.4 




200 


Column 


67 


38 


8080X6 


4040X6 


14-Dia 


54 








Beam 


61 


38 


8080X6 


4040X6 


16-Dia 


48 


24.2 


1/4.0 


100 


Column 


60 


30 


5050X6 


18-DU 


12-Dia 


48 








Beam 


55 


30 


5050X6 


4040X6 


18-Dia 


44 


16.9 




iJO 


Column 


64 


34 


6060X6 


4040X6 


14-Dia 


52 








Bum 


58 


34 


6060X6 


4040X6 


18-Dia 


47 


20.7 




200 


Column 


66 


38 


7575 X 6 


4040X6 


14-Dia 


54 








Bum 


61 


38 


7575 X 6 


4040X6 


16-DiB 


49 


23.0 


1/5.0 


100 


Column 


60 


30 


5050X6 


18-Dia 


12-DiB 


48 








Beam 


55 


30 


5050X6 


4040X6 


18-Dia 


43 


16.8 




ISO 


Column 


64 


34 


6060X6 


4040X6 


14-Dia 


52 








Beam 


58 


34 


6060X6 


4040X6 


18-Dia 


47 


20.6 




200 


Column 


66 


38 


7575 X 6 


4040X6 


14-Dia 


34 








Bum 


61 


3t 


7575 X 6 


4040X6 


16-Dia 


48 


22.9 










Fixed 


Base 










1/3.0 


100 


Column 


37 


24 


5050X6 


IM)ia 


8-Dia 


29 








Bum 


42 


24 


5050X6 


18-Dia 


14-Dia 


33 


13.0 




150 


Column 


39 


26 


5030X6 


12-Dia 


10-Dia 


30 








Bum 


43 


26 


5030X6 


18-Dia 


14-Dia 


33 


13.3 




200 


Column 


40 


27 


5050X6 


14-Dia 


10-Dia 


32 








Beam 


45 


27 


5050X6 


IB-Dia 


12-DiB 


36 


13.4 


1/4.0 


100 


Column 


37 


24 


3050X6 


12-Dia 


8-Dia 


29 








Bum 


42 


24 


5050X6 


18-Dia 


14-Dia 


33 


12.9 




150 


Column 


39 


26 


3030X6 


12-Dia 


10-Dia 


30 








Bum 


43 


26 


5030X6 


4040X6 


14-DU 


34 


13.0 




200 


Column 


40 


27 


5050X6 


14-Dia 


10-Dia 


32 








Bum 


45 


27 


5050X6 


4040X6 


14-Dia 


35 


15.4 


1/5.0 


100 


Column 


37 


24 


5050X6 


12-Dia 


8-Dia 


29 








Beam 


42 


24 


5050X6 


4040X6 


14-Dia 


32 


14.6 




150 


Column 


39 


26 


3050X6 


12-Dia 


10-Oia 


30 








Bum 


43 


26 


S050X6 


4040X6 


14-Dia 


34 


14.8 




200 


Column 


40 


27 


5050X6 


14-Dia 


10-Dia 


32 








Beam 


45 


27 


5050X6 


4040X6 


14-Dia 


35 


15.2 
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HANDBOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (Without CrauM) 



SP 47(S&T): 1988 







TABLE 57 DESIGN 


RESULTS OF LATTICE 


PORTAL FRAMES 






Span = 12.0 


m 






Column Height - 6.0 m 






Frame Spacmg 


= 6.0 m 


RCXJF 


WlNB 


MEMIi^R 


Dppih 


Wiorii 


Sl7l IH 


Lacino 


Lacing 


Spacing 


LI Nil 


SlOPE 


PRkSSliRl- 




(')) 


(« 


CORNhH 


n-Pl ANF 


BPlANt 


OF Lacing 


Wr 




(kg/m'l 




(cm) 


Icm) 


LKj, 
ISA 


lSA;ISRO 


ISA/ISRO 


iNltR- 
SKTION 

WITH 
CORNtR 

LfO 
MbMBFKS 

(cm) 


(kg'm') 










llmgcd 


Base 










1/3.0 


100 


Column 


63 


34 


6060X6 


4040X6 


12-Dia 


50 








Beam 


38 


34 


6060X6 


4040X6 


1»-Dia 


46 


15.5 




150 


Column 


67 


39 


8080X6 


4040X6 


14-Dia 


54 








Beam 


62 


39 


8080X6 


4040X6 


I8-Dia 


48 


18.4 




200 


Column 


69 


42 


8080X6 


4040X6 


16-Dia 


57 








Beam 


64 


42 


8080X6 


4040X6 


16-Dia 


50 


21.6 


1/4.0 


100 


Column 


63 


34 


6060X6 


4040X6 


12-Dia 


50 








Beam 


5« 


34 


6060X6 


4040X6 


18-Dia 


47 


15.3 




150 


Column 


67 


39 


7575 X 6 


4040X6 


14-Dia 


54 








Beam 


62 


39 


7575 X 6 


4040X6 


18-Dia 


49 


175 




200 


Column 


70 


42 


9090X6 


4040X6 


16-Dia 


57 








Beam 


64 


42 


9090X6 


4040X6 


18-Dia 


51 


19.7 


l/.I.O 


100 


Column 


63 


34 


6060X6 


4040X6 


12-Dia 


50 








Beam 


58 


.34 


6060X6 


4040X6 


4040X6 


47 


16.2 




150 


Column 


67 


39 


7573 X 6 


4040X6 


14-Dia 


54 








Beam 


62 


39 


7575 X 6 


4040X6 


4040X6 


48 


18.4 




20O 


Column - 


70 


42 


9090X6 


4040X6 


16-Dia 


57 








Beam ' 


64 


42 


9090X6 


4040X« 


18-Dia 


50 


19.6 










hixed 


Base 










1/3.0 


100 


Column 


311 


26 


5050X6 


12-Diai 


10-Dia 


30 








Beam 


45 


26 


5050X6 


4040X^ 


16-Dia 


36 


11.6 




150 


Column 


40 


28 


5050X6 


14-Dia' 


10-Dia 


31 








Beam 


47 


28 


5050X6 


4040X^ 


]6-Dia 


37 


11.9 




200 


Column 


41 


.30 


5050X6 


14-Dia 


lO-Dia 


38 








Bum 


48 


30 


5050 X 6 


4040X6 


14-Dia 


38 


11.7 


1/4.0 


100 


Column 


38 


26 


5050 X 6 


14-Dia 


10-Dia 


30 








Beam 


45 


26 


5050X6 


4040X6 


16-Dia 


36 


11.7 




150 


Column 


40 


28 


5050X6 


14-Dia 


10-Dia 


31 








Beam 


47 


28 


5050X6 


4040X6 


16-Dia 


37 


11.7 




200 


Column 


41 


30 


5050X6 


14-Dia 


10-Dia 


33 








Beam 


48 


30 


5050X6 


4040X6 


14-Dia 


38 


11.5 


1/3.0 


100 


Column 


38 


26 


5050X6 


I4-Dl» 


10-Dia 


30 








Beam 


45 


26 


S0S0X6 


4040X6 


16- DU 


35 


11.6 




ISO 


Column 


40 


28 


5050X6 


14-Dia 


10-Dia 


31 








Beam 


47 


28 


5050X6 


4040X6 


16- Mia 


37 


11.7 




200 


Column 


41 


30 


3050X6 


16-Dia 


10-Dia 


33 








Beam 


48 


30 


5050X6 


4040X6 


16-Dia 


38 


12.0 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (WMhoul Cranes) 



SP 47(S&T>:I988 







TABLE M DESIGN 


RESULTS OK LATTICE PORTAL FRAIMES 






Spin ° 12.0 


m 






Column Heiglit - 9.0 m 






Frame Spacing 


-4.5 m 


Root 


Wind 


Member 


Depiii 


Width 


Size ov 


Lacing 


Lacino 


Seacino 


L sn 


SlOPt 


Prmsure 




(O) 


(« 


Corner 


D-Plane 


B-Plane 


OF Lacing 


Wr. 




(kg/m') 




(cm) 


(cm) 


Leo, 
ISA 


ISA/ISRO 


ISA/ISRO 


Inter- 
section 

WITH 

Corner 

Leo 
Members 

(cm) 


(kg/m') 










Hinged 


Bate 










lli.O 


100 


Column 


85 


43 


8080X6 


4040X6 


16-Dia 


69 








B«m 


M 


43 


8080X6 


4040X6 


t6-Dia 


52 


35.5 




ISO 


Column 


91 


49 


1101 10X8 


4040X6 


18-Dia 


72 








B«>m 


71 


49 


II0II0X8 


4040X6 


t8-Dia 


57 


45 1 




200 


Column 


95 


S4 


130130X8 


4040X6 


4O40X( 


75 








Beam 


74 


54 


130130X8 


5050X6 


4040X6 


57 


55.5 


1/4.0 


ion 


Column 


85 


43 


8080X6 


4040X6 


t6-Di« 


69 








Bram 


66 


43 


8080X6 


4040X6 


tft-Dia 


S3 


35.5 




150 


Column 


90 


49 


100100X8 


4040X6 


18- DU 


72 








Beam 


70 


49 


110110X8 


4040X6 


18-Dia 


56 


41.8 




200 


Column 


95 


54 


130130X8 


4040X6 


4040X6 


75 








Beam 


74 


S4 


130130X8 


5050X6 


4040X6 


58 


34.9 


1/5.0 


100 


Column 


85 


43 


8080X6 


4040X6 


16-Dia 


69 








Beam 


66 


43 


8080X6 


4040X6 


18-Dia 


53 


35.4 




150 


Column 


90 


49 


IOOIjOOXS 


4040X6 


18-Dia 


72 








Beam 


70 


49 


100100 X 8 


4040X6 


4040X6 


35 


43.1 




200 


Column 


»5 


S4 


130130X8 


4040X6 


4040X6 


75 








Beam 


74 


54 


130130X8 


5050X6 


4040X6 


58 


54.7 










Fixed 


Base 










1/3.0 


too 


Column 


52 


28 


5050X6 


16-Dia 


10-Dia 


41 








Beam 


50 


28 


5050X6 


4040X6 


14.DU 


39 


19.0 




150 


Column 


55 


30 


6060X6 


18-Dia 


I^Dia 


43 








Beam 


51 


30 


5050X6 


4O40X6 


12-Dia 


40 


21.1 




200 


Column 


57 


32 


80(0X6 


l8-£>ia 


t2-DU 


46 








Beam 


53 


32 


6060X6 


4040X6 


12-Dia 


42 


24.5 


1/4.0 


too 


Column 


52 


28 


5050X6 


t6-Dia 


10-Dia 


41 








Beam 


50 


28 


5050X6 


4040X6 


14-Dia 


39 


18.8 




150 


Column 


55 


30 


6060X6 


18-Dia 


I^Dia 


43 








Beam 


51 


30 


5030X6 


4040X6 


12-Dia 


40 


20.8 




200 


Column 


57 


32 


7S73 X 6 


18-Dia 


l>Dia 


46 








Beam 


52 


32 


5030X6 


4040X6 


t2-Dia 


42 


22.8 


1/5.0 


lOO 


Column 


52 


28 


5050X6 


16-OU 


10-Dia 


41 








Beam 


SO 


28 


50S0X6 


4040X6 


14-Dia 


39 


18.7 




150 


Column 


55 


30 


606OX6 


IS-Dia 


I>Oia 


43 








Beam 


51 


30 


S0S0X6 


40MX6 


12-DU 


40 


20.8 




200 


Column 


57 


32 


7575X6 


IS-tMa 


^^^D» 


46 








Bean) 


53 


32 


5050X6 


4040X6 


l^Dia 


42 


22.7 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (WhhoM Cnnw) 



SP 47(S&T) : 1988 







TABLE 5» DESIGN RESULTS OF LATTICE PORTAL FRAMES 






Span =• 12.0 


m 






Column 


Height - 9.0 m 






Frame Spacing 


-6.0 m 


RnoF 


Wind 


Membeh 


DErTH 


Width 


1 Size oi- 


Lacing 


Lacino 


Spacing 


Unit 


Slope 


Prbssure 




(D) 


(« 


Coiner 


D-PU*NE 


B-Pi.ANe 


OF Lacino 


Wt. 




(tg/rn') 




(cm) 


(cm) 


Leo. 
ISA 


ISA/ISRO 


ISA/ISRO 


iNrea- 

SK-TION 
WITH 

Corner 
Leo 

MphfBBRS 

(cm) 


(kg/m!) 










Hi 


nged Baie 










1/3.0 


100 


Colunui 


89 


49 


100100 X 8 


4040X6 


18-Du 


72 








Beam 


70 


49 


100100X8 


4040X6 


18- DU 


54 


31.7 




150 


Column 


95 


55 


130130X8 


4040X6 


4040X6 


75 








Beam 


75 


55 


130130X8 


5050X6 


4040X6 


60 


41.6 




200 


Column 


99 


61 


130130 X 10 


4040X6 


4040X6 


78 








Beam 


78 


61 


130130 X 10 


3050X6 


4040X6 


63 


48.3 


1/4.0 


100 


Column 


89 


49 


9090X8 


4040X6 


18-DU 


72 








Beam 


70 


49 


9090X8 


4040X6 


4040X6 


56 


30.3 




150 


Column 


95 


55 


130130X8 


4040X6 


4040X6 


75 








Beam 


75 


35 


130130X8 


5030X6 


4040X6 


38 


41.3 




200 


Column 


99 


61 


130130 X 10 


4040X6 


4040X6 


78 








Beam 


78 


61 


130130 X 10 


6060X6 


4040X6 


61 


48,7 


i/:.o 


100 


Column 


89 


49 


9090X8 


4040X6 


18-DU 


72 








Beam 


70 


49 


9090X8 


4040X6 


4040X6 


33 


30.2 




150 


Column ", 


93 


55 


130130X8 


4040X6 


4040X6 


75 








Beam 


75 


5S 


130130X8 


5050X6 


4040X6 


58 


41.1 




200 


Column \ 


99 


61 


130130X10 


4040X6 


4040X6 


78 








Beam 


78 


61 


130130X10 


6060X6 


4040X6 


61 


48.3 










Fixed Base 










1/3.0 


100 


Column 


54 


30 


6060X6 


16-DU 


12-DU 


42 








Beam 


53 


30 


50MX6 


4040XJ6 


14- DU 


42 


13.4 




ISO 


Column 


57 


33 


8080X6 


18-Dia 


12-DU 


45 








Beam 


55 


33 


5050X6 


4040X$ 


12-DU 


45 


17.7 




200 


Column 


59 


35 


8080X8 


4040X4 


i2-DiB 


47 








Beam 


57 


35 


6060X6 


4040X6 


12-Dia 


45 


22 7 


1/4.0 


100 


Column 


94 


30 


5050X6 


16-DU 


12-DU 


42 








Beam 


53 


30 


5050X6 


4040X6 


16-Dia 


42 


14.6 




ISO 


Column 


57 


33 


7575 X 6 


18-Dia 


12-DU 


45 








Beam 


55 


33 


5030X6 


4040X6 


12-DU 


44 


17.1 




200 


Column 


59 


35 


8080X8 


4040X6 


12-DU 


47 








Beam 


57 


35 


6060X6 


4040X6 


12-DU 


45 


22.5 


l/S.O 


100 


Column 


54 


30 


5050X6 


16-DU 


12-DU 


42 








Beam 


53 


30 


3030X6 


4040X6 


16-DU 


42 


14.5 




150 


Column 


57 


33 


7375 X 6 


18-Dia 


12-DU 


45 








Beam 


55 


33 


5050X6 


4040X6 


I4-'DU 


43 


17.2 




200 


Column 


59 


35 


9090X6 


4040X6 


12-DU 


47 








Beam 


57 


35 


- 6060X6 


4040X6 


12-DU 


43 


21.1 



HANDBOOK ON STRUCTURES WITH STEEL LATHCE PORTAL FRAMES (Wlthoul Craoci) 



SP 47(S&T) : 1988 







TABLE M DESIGN 


RESULTS OF LATTICE PORTAL FRAMES 






Span = 18.0 


m 






Column Height = 6.0 m 






Frame Spacing 


= 4.5 m 


Roof 


Wind 


Memhes 


Depth 


Width 


Size of 


Lactno 


Lacino 


Spacing 


Unit 


Sl-OPE 


PsKSSI'Rb 




(D) 


(« 


Corner 


I)-Pl,ANE 


B-Plane 


OF Lactno 


Wt. 




(kg/m') 




(cm) 


(cm) 


Leg. 
ISA 


ISA/ISRO 


ISA/ISRO 


Inter- 
section 

WITH 

Corner 

Leo 
Members 

(cm) 


(kg/m2) 










Hinged 


Base 










1/3.0 


100 


Column 


63 


35 


6060X6 


4040> ( 


14-Dia 


52 








Be«m 


67 


35 


6060X6 


4040X6 


18-Dia 


54 


17.5 




150 


Column 


67 


40 


6565 X 6 


4040X6 


14-Dia 


54 








Beftm 


71 


40 


6565 X 6 


4040X 6 


18-Dia 


57 


18.4 




200 


Column 


70 


44 


8080X6 


4040X6 


16-Dia 


57 








Beam 


74 


44 


8080X6 


4040X6 


4040X6 


59 


22.1 


1/4.0 


100 


Column 


63 


35 


5050 X 6 


4040X6 


14-Dia 


52 








Beam 


67 


35 


5050X6 


4040X6 


18-Dia 


54 


15.9 




ISO 


Column 


67 


40 


6060X6 


4040X6 


14-DU 


54 








Beam 


71 


40 


6060X6 


4040X6 


4040X6 


57 


18.6 




20O 


Column 


70 


44 


7575 X 6 


4040X6 


16-Dia 


57 








Beam 


74 


44 


7575 X 6 


4040X6 


4040X6 


59 


21.1 


1/5.0 


100 


Column 


63 


35 


6060X6 


4040X6 


14-Dia 


52 








Beam 


67 


35 


5050X6 


4040X6 


4040X6 


53 


17.5 




150 


Column 


67 


40 


6060X6 


4040X6 


14-Dia 


54 








Beam 


71 


40 


6060X6 


4040X6 


4040X6 


57 


18.5 




200 


Column 


70 


44 


6565 X 6 


4040X6 


16-Dia 


57 








Beam 


74 


44 


6565 X 6 


4040X6 


4040X6 


59 


19.5 










Fixed 


Bbk 










1/3.0 


100 


Column 


41 


28 


6565 X 6 


16-Dia 


lO-Dm 


33 








Beam 


55 


28 


5050X6 


4040X6 


14-Dia 


44 


14.6 




150 


Column 


43 


30 


6060X6 


16-Dia 


10-Dia 


34 








Beam 


57 


30 


5050X6 


4040X6 


14-Dia 


46 


14.3 




200 


Column 


45 


32 


6060X6 


16-Dia 


12-Dia 


36 








Beam 


59 


32 


5050X6 


4040X6 


14-Dia 


47 


14.5 


1/4,0 


100 


Column 


42 


28 


7575 X 6 


16-Dia 


10-Dia 


33 








Beam 


55 


28 


5050X6 


4040X6 


14-Dia 


44 


14.9 




150 


Column 


44 


30 


7575 X 6 


1»-Dia 


10-Dia 


34 








Beam 


57 


30 


5050 X 6 


4040X6 


14-Dia 


46 


14.9 




200 


Column 


45 


32 


6565X6 


16-Dia 


12-Dia 


36 








Beam 


59 


32 


5050X6 


4040X6 


14-Dia 


47 


14.6 


1/5.0 


100 


Column 


42 


28 


80tOX6 


16-Dia 


10-Dia 


33 








Beam 


55 


28 


5050X6 


4040X6 


14-Dia 


44 


15.1 




ISO 


Column 


44 


30 


7575 X 6 


16- DU 


10-Dia 


34 








Beam 


57 


30 


5050X6 


4040X6 


14-Dia 


45 


14.9 




200 


Column 


45 


32 


7575 X 6 


16- DU 


12-Dia 


36 








Beam 


59 


J2 


S050X6 


4040X6 


16-Dia 


47 


15.3 



HANDBOOK ON STRlttHRFJi WITH STEEL LATTICE PORTAL FRAM»:S (Withoul < r.nei) 



SP 47(S&T) : IM88 







TABLE 


«1 DESIGN 


RESll.TS OF LATTICE 


PORTAL FRAMES 






Span = 18,0 


m 






Column Height = 6.0 m 






Frame Spacing 


= 6.0 m 


R(XIF 


Wind 


MEMBfB 


Dtprn 


Winrii 


Slit Oh 


Lacing 


Lacing 


SPAt INC 


Unit 


SLOPf 


P»ESSIJ«t 




(0) 


(« 


CdRNi-.R 


I)-Pl.»Nl 


B-Pl.ANt 


(IF La( INC. 


Wl. 




(kg/mn 




(cm) 


(cm) 


I.F.C, 
ISA 


ISA/ISRO 


ISA/ISRO 


Intfr- 

.SECnoN 

wnit 

CtlRNbR 

lex: 

Mfmbfr.s 

(cm) 


|kg;mi| 










Hinged 


Base 










1/3.0 


100 


Column 


M 


40 


6565 X 6 


4040X6 


14-Dia 


52 








Beam 


71 


40 


6565X6 


4040X6 


4040X6 


57 


14.7 




150 


Column 


70 


45 


80^0X6 


4040X6 


16-Dia 


57 








Beam 


75 


45 


8080X6 


5050X6 


4040X6 


61 


17.5 




200 


Column 


73 


49 


8080X8 


4040X6 


18-Dia 


60 








Bea.n 


78 


49 


8080X8 


5050 X 6 


4040X6 


63 


20.4 


1/4.0 


100 


Column 


66 


40 


6565 X 6 


4040X6 


14-Dia 


52 








Beam 


71 


40 


6060X6 


5050X6 


4040X 6 


57 


150 




150 


Column 


70 


45 


6565 X 6 


4040X 6 


16-Dia 


57 








Beam 


75 


45 


6565 X 6 


5050 X 6 


4040X6 


59 


15.6 




200 


Column 


73 


49 


8080 X 6 


4040X6 


18-Dia 


60 








Beam 


78 


49 


8080X6 


5050X6 


4040X6 


63 


17.5 


1/3.0 


100 


Column 


66 


40 


6565 X 6 


4040X6 


14-Dia 


52 








Beam 


71 


40 


6060X6 


5050 X 6 


4040X6 


57 


14.9 




150 


Column 


70 


45 


6565X6 


4040X6 


Ifr^Dia 


57 








Beam 


75 


45 


6565X6 


5050 X 6 


4040X6 


61 


15.5 




200 


Column '/ 


73 


49 


8080 X 6 


4040X6 


18-Dia 


60 








Beam 


78 


49 


8080 X 6 


5050X6 


4040 X 6 


63 


17.4 










Fixed 


Base 










1/3.0 


100 


Column 


43 


30 


8080X6 


18-Dia 
4040X^ 


10-Dia 


34 








Beam 


59 


30 


5050X6 


14-Oia 


47 


11.8 




150 


Column 


45 


33 


7575 X 6 


18-Dia* 


12-Dia 


35 








Beam 


62 


33 


5050X6 


4040X^ 


14-Dia 


49 


11.8 




200 


Column 


47 


35 


7575 X 6 


18-Dia 


12-Dia 


37 








Beam 


63 


35 


5050 X 6 


4040 X 6 


14-Dia 


51 


11.8 


1/4.0 


100 


Column 


43 


30 


9090X6 


18-Dia 


10-Dia 


34 








Beam 


60 


30 


6060X6 


4040X6 


16-Dia 


47 


12.9 




150 


Column 


45 


33 


9090X6 


18-Dia 


12-Dia 


35 








Beam 


62 


33 


6060X6 


404OX6 


16-Dia 


50 


13.1 




200 


Column 


47 


35 


8080 X 6 


18-Dia 


12-Dia 


37 








Beam 


63 


35 


6060X6 


4040X6 


16-Dia 


51 


12.7 


1/5.0 


100 


Column 


43 


30 


8080 X 6 


18-Dia 


10-Dia 


34 








Beam 


60 


30 


6060X6 


4040X6 


16-Dia 


48 


13.4 




150 


Column 


45 


33 


8080X6 


18-Dia 


12-Dia 


35 








Beam 


62 


33 


6060X6 


4040X6 


I6-Di» 


49 


13,6 




200 


Column 


47 


35 


9090X6 


18-Dia 


12-Dia 


37 








Beam 


63 


35 


6060X6 


4040X6 


16-Dia 


50 


13.0 



HANDBOOK ON STRUCTURES WITH STEEL LATTICE PORTAL FRAMES (Wllhout Crane.) 



SP 47(S&T) : 1988 







TABLE *2 DESIGN 


RESULTS OF LATTICE 


PORTAL FRAMES 






Spin = 18.0 


m 






Column Height = 9.0 m 






Frame Spacing 


■=4.5 m 


RiKU 


Wind 


MEMBtR 


DfcPTH 


Whith 


Hub o^ 


La<-isg 


I .MIVO 


Sl-AllSO 


UMI 


Sloph 


PRFSSI'Bt 




(0) 


(« 


CORNF.8 


U-fLA'.t 


B-PlANl- 


ot- La* ISO 


Wi. 




(kg/m') 




(cm) 


(cm) 


LhO, 
ISA 


ISA ISRO 


ISA. ISRO 


Kfta- 

SKTIIIK 

WITH 
CoHNfcR 

LtG 
MlMBfcRS 

(cm) 


(kg m!) 










Hinged 


Base 










1/3.0 


100 


Column 


89 


50 


8080 X 8 


4040X6 


18-Dia 


72 








Beam 


81 


SO 


8080X8 


4040X6 


4040X6 


65 


306 




ISO 


Column 


»5 


57 


100100X8 


4040X6 


4040X6 


75 








Beam 


86 


57 


100100X8 


5050 X 6 


4040X6 


67 


37 9 




200 


Column 


100 


63 


130130X8 


4040X6 


4040X6 


78 








Beam 


90 


63 


130130 X 8 


5050 X 6 


4040X6 


72 


45.0 


1/4.0 


lOO 


Column 


90 


50 


9090X6 


4040X6 


18-Dia 


72 








Beam 


81 


50 


9090X6 


5050 X 6 


4040X6 


63 


29 




150 


Column 


95 


57 


9090X8 


4040X6 


4040X6 


75 








Beam 


86 


57 


9090X8 


5050X6 


4040X6 


68 


35.2 




200 


Column 


99 


63 


U0II0X8 


4040X6 


4040X6 


78 








Beam 


90 


63 


110110X8 


5050X6 


4040X6 


71 


40.0 


1/5.0 


100 


Column 


90 


50 


9090X6 


4040X6 


18-Dia 


72 








Beam 


81 


50 


9090X6 


5050X6 


4040X6 


65 


28.8 




ISO 


Column 


95 


57 


9090X8 


4040X6 


4040X6 


75 








Beam 


86 


57 


9090X8 


5050X6 


4040X6 


67 


35.0 




200 


Column 


99 


63 


110110X8 


4040X6 


4040X6 


78 








Beam 


90 


63 


1 10110X8 


5050X6 


4040X6 


70 


39.8 










Fixed 


Base 










1/3.0 


100 


Column 


58 


33 


5050X6 


18-Dia 


12-Dia 


47 








Beam 


65 


33 


5050X6 


4040X6 


18-Dia 


52 


17.1 




ISO 


Column 


61 


36 


6060X6 


IS-lMa 


12-Dia 


48 








Beam 


68 


36 


5050 X 6 


4040X6 


16-Dia 


54 


17.6 




200 


Column 


64 


38 


7575 X 6 


4040X6 


14-Uia 


51 








Beam 


70 


38 


5050X6 


4040X6 


14-Dia 


55 


20.7 


1/4.0 


100 


Column 


58 


33 


5050X6 


18-Dia 


12-Dia 


47 








Beam 


65 


33 


5050X6 


4040X6 


18-Dia 


53 


16.9 




150 


Column 


61 


36 


5050X6 


18-Dia 


12-Dia 


48 








Beam 


68 


36 


5050X6 


4040X6 


18-Dia 


54 


16.9 




20O 


Column 


64 


38 


6565 X 6 


4040X6 


14-Dia 


51 








Beam 


70 


38 


S0S0X6 


4040X6 


16-Dia 


56 


19.9 


1/5.0 


100 


Column 


58 


33 


6060X6 


18-Dia 


12-Dia 


47 








Beam 


65 


33 


3050X6 


4040X6 


18-Dia 


52 


17.6 




ISO 


Column 


61 


36 


5050X6 


18-DU 


12-Dia 


48 








Beam 


68 


36 


5050X6 


4040X6 


18-Dia 


55 


16.8 




200 


Column 


64 


38 


<0«0X6 


4040X6 


14- DU 


SI 








Beam 


70 


38 


6060X6 


5050X6 


16-Dia 


57 


21.3 



HANDBOOK ON STRUCTURES WITH STE£L LATTICE PORTAL FRAMES (Wiihout CranM) 



SP 47(S&T) : 1988 







TABLE 


*3 DESIGN 


RESULTS OF LATTICE PORTAL FRAMES 






Spin > 18.0 


m 






Column Height ' 9.0 m 






Ftame Spacing 


'6.0 m 


Roof 


Wind 


Member 


Depth 


WlOTH 


Size of 


Lacino 


LACING 


SPAlINfi 


Unit 


Slope 


Pressuke 




(O) 


(fl 


Corner 


D- Plane 


B- Plane 


uF Lacing 


Wt. 




(k«/m') 




(cm) 


(cm) 


Leg. 
ISA 


ISA/ISRO 


ISA/lSRO 


Intbr- 

SE<'T10N 
WITH 

Corner 

Leg 
Members 

(cm) 


(kg/m') 










Hinged Base 










1/3.0 


100 


Column 


93 


57 


9090X8 


4040X6 


4040X6 


75 








Bum 


86 


57 


9090X8 


5050X6 


4040X6 


67 


26 7 




150 


Column 


100 


65 


130130X8 


4040X6 


4040X6 


78 








Beam 


91 


65 


130130X8 


5050X6 


4040X6 


72 


33.8 




300 


Column 


104 


71 


130130X 10 


4040X6 


4040X6 


81 








Beam 


95 


71 


13O130X 10 


6060X6 


4040X6 


75 


40.1 


1/4.0 


100 


Column 


93 


57 


8080X8 


4040X6 


4040X6 


75 








Beam 


83 


57 


8080X8 


5050X6 


4040X6 


66 


24.7 




150 


Column 


99 


65 


110110X8 


4040X6 


4040X6 


78 








Beam 


91 


65 


110110X8 


5050X6 


4040X6 


71 


30.1 




200 


Column 


104 


71 


130130X8 


4040X6 


4040X6 


81 








Beam 


95 


71 


130130X8 


6060X6 


4040X6 


77 


34.4 


1/5.0 


100 


Column 


93 


57 


8080X8 


4040X6 


4040X6 


75 








Beam 


85 


57 


8080X8 


5050X6 


4040X6 


67 


24.5 




ISO 


Column f, 


99 


65 


110110X8 


4040X6 


4040X6 


78 










91 


65 


110110X8 


6060X6 


4040X6 


73 


30.7 




200 


Column ; 


104 


71 


130130X8 


4040X6 


4040X6 


81 








Beam 


95 


71 


130130X8 


6565 X « 


4040X6 


76 


•34.7 










l-iud Base 










1/3.0 


100 


Column 


60 


36 


6060X6 


18-Di^ 


14- Dm 


48 








Beam 


70 


.16 


5050X6 


4040Xfc 


4040X6 


57 


14.5 




150 


Column 


63 


39 


6565 X 6 


4040X16 


14-Dia 


51 








Beam 


73 


39 


5050X6 


4040 X« 


16-Dia 


59 


15.1 




200 


Column 


66 


41 


9090X6 


4040X6 


14-Dia 


52 








Beam 


75 


41 


6060X6 


5050X6 


16-Dia 


61 


18.2 


1/4.0 


100 


Column 


60 


36 


6565X6 


18- DU 


14-Dia 


'48 








Beam 


70 


36 


5050X6 


5050X6 


4040X6 


56 


1S.5 




150 


Column 


63 


39 


6060X6 


4040X6 


14-Dia 


51 








Beam 


73 


39 


5050X6 


5050X6 


16-Dil 


59 


15.7 




200 


Column 


66 


41 


8080X6 


4040X6 


14- DU 


52 








Beam 


75 


41 


6565X6 


5050X6 


16-Dia 


59 


17.8 


1/5.0 


100 


Column 


•60 


3« 


7575 X 6 


18-Dia 


14-Dia 


48 








Beam 


70 


36 


5050X6 


5050X6 


4040X6 


57 


16.0 




150 


Column 


63 


39 


6565X6 


4040X6 


14-Dia 


SI 








Beam 


73 


39 


5050X6 


5050X6 


4040X6 


59 


16.8 




200 


Column 


66 


41 


7575 X 6 


4040X6 


14-Dia 


52 








Beam 


76 


41 


7575 X 6 


5050X6 


18-Dia 


61 


18.2 
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TABLE 


64 DESIGN 


RESULTS OF LATTICE 


PORTAL FRAMES 






Span » 18.0 


m 






Column Height = 12.0 m 






Frame Spacing 


= 4.5 m 


R<K1K 


Wind 


Memher 


DtPIH 


Wimn 


Sl/.t OF 


tWINC 


l.ACING 


Spacing 


llNir 


Slim 


PRKS.Si;itG 




(f» 


(«) 


C0«Nt« 


D-Pl.*Nh 


B-Pl.ANt 


(If LAflNCi 


Wt 




(kg/m^) 




(cm) 


(cm) 


Uo. 
ISA 


ISA/ISRO 


ISAISRO 


iNTtR- 

SFCTION 

WITH 

CORNtR 

Lto 

MCMHfcRS 

(cm) 


(kg/mO 










Hinged Base 










1/30 


100 


Column 


IIS 


65 


110110X8 


5050X6 


4040X6 


92 








Beam 


92 


65 


110110X8 


5050X6 


4040X6 


72 


48.0 




ISO 


Column 


121 


74 


110110X10 


5050X6 


4040X6 


96 








Beam 


98 


74 


1101 10 X 10 


5050X6 


4040X6 


79 


55,1 




200 


Column 


127 


81 


150150 X 10 


5050X6 


4040X6 


100 








Beam 


103 


81 


150150X10 


6060X6 


4040X6 


82 


69.8 


1/4.0 


100 


Column 


114 


65 


100100X8 


5050X6 


4040X 6 


92 








Beam 


92 


65 


100100X8 


5050X6 


4040X6 


74 


44.8 




150 


Column 


122 


74 


130130X8 


5050 X 6 


4040X6 


96 








Beam 


98 


74 


130130X8 


5050X6 


4040X6 


77 


53.2 




200 


Column 


127 


8t 


130130X10 


SOSO X 6 


4040X6 


100 








Beam 


102 


81 


130130X10 


6060X6 


4040X6 


80 


62.6 


1/5.0 


100 


Column 


114 


65 


100100X8 


5030X6 


4040X6 


92 








Beam 


92 


65 


100100X8 


5050 X 6 


4040X6 


73 


44.6 




ISO 


Column 


122 


74 


130130 X 8 


SOSO X 6 


4040X6 


96 








Beam 


98 


74 


130130X8 


6060X6 


4040X6 


79 


54.0 




200 


Column 


127 


81 


130130X10 


5050X6 


4040X6 


100 








Beam 


102 


81 


130130X10 


6363 X 6 


4040X6 


83 


62.7 










Fixed 


Base 










1/3.0 


100 


Column 


75 


37 


6060X6 


4040X6 


14-Dia 


60 








Beam 


74 


37 


3050X6 


4040X6 


18-Ui« 


59 


23.1 




ISO 


Column 


79 


40 


7575 X 6 


4040X6 


16-Dia 


63 








Beam 


77 


40 


S0S0X6 


4040X6 


14-Dia 


61 


24.6 




200 


Column 


82 


42 


8080X8 


4040X6 


16-Dia 


64 








Beam 


79 


42 


6060X6 


4040X6 


16-Dia 


63 


29.1 


1/4.0 


100 


Column 


74 


37 


5050 X 6 


4040X6 


14-Dia 


«0 








Beam 


74 


37 


5030X6 


4040X6 


4040X6 


39 


22.9 




150 


Column 


79 


40 


7373 X 6 


4040X6 


16-Dia 


63 








Beam 


77 


40 


5050X6 


4040X6 


16-Dia 


61 


24.7 




200 


Column 


82 


42 


9090X6 


4040X6 


16-Dia 


64 








Beam 


79 


42 


6060X6 


3030X6 


16-Dia 


63 


28.4 


1/5.0 


100 


Column 


74 


37 


3030X6 


4040X6 


14-Oia 


60 








Beam 


74 


37 


3030X6 


4040X6 


4040X6 


39 


22.8 




150 


Column 


79 


40 


6363X6 


4040X6 


16-Oia 


63 








Beam 


77 


40 


3030X6 


3030X6 


1«-Dii 


63 


24.6 




200 


Column 


82 


42 


9090X6 


4040X6 


16-Dta 


64 








Beam 


79 


41 


6060X6 


3030X6 


16-Dia 


63 


28.3 
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TABLE 


65 DESIGN 


RESULTS OF LATTICE PORTAL FRAMES 






Span > 18.0 


in 






Column Height ~ 12.0 m 






Frame Spacing 


= 6.0 m 


Roof 
Slope 


Wind 
Pkessijrf 

(kg/m') 


MfcMBER 


Depth 
(O) 
(cm) 


Width 
(S) 
(cm) 


Size of 

CoHNhH 
1.K'.. 
ISA 


1 ACINO 
D-Pl AM- 

ISA/ISRO 


Lai inc. 

B-PLANI 

ISA/ISRO 


Spacino 

OF Lacing 

Intfr- 

WCTION 

WITH 
COKNFR 

Ltc 

Mfmblrs 
(cm) 


IJNir 

Wr 

(kg/mJ) 










Htngec 


1 Base 










1/3.0 


100 


Column 
Beim 


120 


73 
73 


130130X8 
130130X8 


5050 X 6 
6060X6 


4040X6 
4040X6 


96 
79 


41.1 




150 


Column 
Beam 


l2^ 
104 


83 
83 


I50I50X 10 
150150X10 


5050X6 
6060X6 


4040X6 
4040X6 


lOp 

82 


52.4 




200 


Column 
Beam 


132 
108 


91 
91 


150150X12 
150150X 12 


6060X6 
6565X6 


4040X6 
4040X6 


104 
86 


61 1 


1/4.0 


too 


Column 
Beam 


120 
98 


73 
73 


130130X8 
130130X8 


5050X6 
6060X6 


4040X6 
4040X6 


96 

77 


40.7 




150 


Column 
Beam 


127 
104 


83 

83 


130130X10 
130130 X 10 


5050X6 
6060X6 


4040X6 
4040X6 


100 
84 


46 9 




200 


Column 
Beam 


132 
108 


91 
91 


150150X 12 
150150 X 12 


6060X6 

7575 X 6 


4040X6 
5050 X 6 


104 
88 


62.1 


1/50 


lOD 


Column ' 
Beam 


119 
97 


73 
73 


110110X8 
110110X8 


5050X6 
6060X6 


4040X6 
4040X6 


96 

79 


36.5 




150 


Column. 
Beam .. 


127 
104 


83 

83 


130130X10 
130130 X 10 


5050 X 6 
6060X6 


4040X6 
4040X6 


100 

83 


46.7 




200 


Column; 
Beam } 


132 
108 


91 
91 


150150X10 
150150 X 10 


6060X6 
7575 X 6 


4040X6 
5050X6 


104 

87 


55.0 










Fixed 


Bate 


( 








1/3.0 


lOO 


Column 
Beam 


77 
79 


40 
40 


6565X6 
5050X6 


4040^6 
5050*6 


16-Dia 
4040X6 


61 
63 


19.8 




ISO 


Column 
Beam 


82 
82 


43 
43 


9090X6 
6060X6 


4040 >t 6 
5050X6 


16-Dia 

16-Uia 


64 

67 


21.5 




200 


Column 
Beam 


85 
85 


46 
46 


9090X8 
6565 X 6 


4040X6 
5050X6 


16-Dia 
16-Dia 


68 

67 


24.2 


1/4.0 


100 


Column 
Beam 


77 
79 


40 
40 


6060X6 
5050X6 


4040X6 
5050 X 6 


16-Dia 
4040X6 


61 
63 


19 2 




!50 


Column 
Beam 


82 
82 


43 
43 


9090X6 
5050X6 


4040X6 
5050X6 


16-Dia 
l6.Dia 


64 
66 


207 




200 


Column 
Beam 


85 
85 


46 
46 


9090X8 
7575 X 6 


4040X6 
5050X6 


16-Dia 
16-Dia 


68 
68 


24.6 


1/5.0 


100 


Column 
Beam 


77 
79 


40 
40 


6060X6 
5050X6 


4040X6 
5050 X 6 


1(>-Dia 
4040X6 


61 
63 


19 1 




150 


Column 
Beam 


82 
82 


43 
43 


9090X6 
5050X6 


4040X6 
5050X6 


Ifr-Dia 
18- DU 


64 

67 


20.8 




200 


Column 
Beam 


84 
85 


46 
46 


8080X8 
7575 X 6 


4040X6 
6060X6 


16-DU 
16-Dia 


68 

67 


24.3 
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TABLE M DESIGN 


RESULTS OF LATTICE PORTAL FRAMES 






Span ' 24.0 


m 






Column Height ^ 9.0 m 






Framt Spacing 


= 4.3 m 


Roof 


Wind 


Member 


DerrM 


Width 


Size of 


Lacmng 


LAtINO 


Spacing 


Unit 


Slope 


Preuure 




(O) 


(« 


Corner 


D-PlANE 


B- Plane 


OF Lacinc 


Wt. 




(kg/m>) 




(cm) 


(cm) 


Leo. 
ISA 


ISA/ISRO 


ISA;1SR0 


Inter- 
section 

WITH 

Corner 

Leg 
Members 

(cm) 


(kB/ra=) 










Hinged 


Baie 










1/3.0 


too 


Column 


93 


56 


8080X8 


4040X6 


4040X6 


75 








Bum 


93 


56 


8080X8 


5050X6 


4040X6 


74 


29.2 




150 


Column 


98 


64 


100100X8 


4040X6 


4040X6 


78 








Bum 


99 


64 


I0OI0OX8 


5050X6 


4040X6 


79 


33.5 




200 


Column 


103 


70 


130130X8 


4040X6 


4040X6 


81 








Bum 


104 


70 


130130X8 


6060X6 


4040X6 


81 


40.9 


1/4.0 


100 


Column 


93 


56 


9090X6 


4040X6 


4040X6 


75 








Bum 


93 


S6 


9090X6 


5050X6 


4040X6 


74 


26.6 




ISO 


Column 


98 


64 


9090X8 


4040X6 


4040X6 


78 








Bum 


99 


64 


9090X8 


6060X6 


4040X6 


79 


32.1 




200 


Column 


103 


70 


110110X8 


4040X6 


4040X6 


81 








Beam 


103 


70 


II0II0X8 


6060X6 


4040X6 


82 


36.4 


1/5,0 


100 


Column 


92 


56 


8080X6 


4040X6 


4040X6 


75 








Bum 


93 


56 


8080X6 


6060X6 


4040X6 


74 


26,1 




I5« 


Column 


98 


64 


8080X8 


4040X6 


4040X6 


78 








Bum 


98 


64 


8080X8 


6060X6 


4040X6 


78 


30.0 




200 


Column 


102 


70 


lOOtOO X 8 


4040X6 


4040X6 


81 








Bum 


103 


70 


100100 X 8 


6060X6 


40MX6 


81 


34.1 










Fixed 


Bbk 










1/3.0 


lUO 


Column 


63 


37 


7575 X 6 


4040X6 


14-Dia 


51 








Bum 


80 


37 


6060X6 


5050X6 


18-Dia 


64 


20.4 




ISO 


Column 


67 


40 


7575X6 


4040X6 


14-Dm 


52 








Bum 


83 


40 


5050X6 


5050X6 


18-DiB 


66 


19.6 




200 


Column 


69 


42 


7575 X 6 


4040X6 


16-Dia 


56 








Bum 


8S 


42 


5050X6 


5050X6 


16- DU 


68 


19.5 


1/4.0 


100 


Column 


64 


37 


8080X6 


4040X6 


14-Dia 


51 








Bum 


80 


37 


6060X6 


5050X6 


18-Dia 


65 


20.5 




ISO 


Column 


67 


40 


7575 X 6 


4040X6 


14-Dia 


52 








Bum 


83 


40 


6060X6 


5050X6 


18-Dia 


66 


20.2 




200 


Column 


69 


42 


6565X6 


4040X6 


16-Dia 


36 








Bum 


8S 


42 


mi0X6 


5050X6 


18-Dia 


68 


19.0 


1/5.0 


lOO 


Column 


64 


37 


9090X6 


4040X6 


l*-Di» 


51 








Bum 


80 


37 


6565X6 


5030 X 6 


4040X6 


64 


22.4 




ISO 


Column 


67 


40 


90MX6 


4040X6 


14-Dia 


32 








Beam 


83 


40 


6060X6 


5030X6 


4M0X6 


67 


22.1 




200 


Column 


69 


42 


656SX6 


4040X6 


16-Dia 


36 








Bum 


8S 


42 


S050X6 


3050 X 6 


IB>Dia 


69 


18.8 
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TABLE «7 DESIGN RESULTS OF LATTICE PORTAL FRAMES 






Span " M.0 


m 






Column Hci|ht > 9.0 m 






Frame Spacing 


"=6.0 m 


Roof 


Wind 


Member 


Depth 


Width 


Size of 


Lacino 


Lacing 


SPA<'tNG 


Unit 


Slope 


P«BUll«E 




(0) 


(« 


CoaNER 


D-Pl ANE 


B-Plane 


OF Lacing 


Wt. 




(kg/m!) 




(cm) 


(cm) 


Uo. 
ISA 


ISA/ISRO 


ISA/ISRO 


INTFR- 

SFCTION 

WITH 

Corner 

Leg 
Members 

(cm) 


(kg/m') 










Hmged 


Baie 










1/3.0 


100 


Column 


97 


63 


9090X8 


4040X6 


4040X6 


78 








Beam 


99 


63 


9090X8 


6060X6 


4040X6 


79 


24.4 




150 


Column 


103 


72 


130130X8 


4040X6 


4040X6 


81 








Beam 


105 


72 


130130X8 


6060X6 


5050X6 


84 


31.4 




200 


Column 


107 


79 


130130X10 


5050X6 


4040X6 


85 








Beam 


109 


79 


130130X10 


6060X6 


4040X6 


87 


36.1 


1/4.0 


100 


Column 


96 


63 


8080X8 


4040X6 


4040X6 


78 








Beam 


98 


63 


8080X8 


6060X6 


5050X6 


79 


23.2 




150 


Column 


103 


72 


110110X8 


4040X6 


4040X6 


81 








Beam 


105 


72 


110110X8 


6565 X 6 


5050X6 


85 


28.4 




200 


Column 


107 


79 


130130X8 


5050X6 


4040X6 


85 








Beam 


109 


79 


130130X8 


6565X6 


5050X6 


88 


3Z2 


l/S.O 


100 


Column 


96 


63 


8080X8 


4040X6 


4040X6 


78 








Beam 


98 


63 


8080X8 


6060X6 


5050X6 


78 


23.1 




150 


Column . 


103 


72 


100100X8 


4040X6 


4040X6 


81 








Beam 


104 


72 


100100X8 


6565X6 


5050X6 


84 


26.7 




200 


Column ■ 


107 


79 


130130X8 


5050X6 


4040X6 


85 








Beam , 


109 


79 


130130X8 


7575X6 


5050X6 


87 


32.9 










Fixed 


Ban 


. 








1/3.0 


100 


Column 


66 


40 


9090X6 


4040)^6 


14-Dia 


52 








Beam 


86 


40 


6565X6 


5050 >< 6 


4040X6 


70 


17 2 




150 


Column 


69 


43 


8080X6 


4040)^6 
5050X6 


Ifr-Dia 


54 








Beam 


89 


43 


6060X6 


4040X6 


72 


178 




200 


Column 


71 


46 


9090X6 


4040X6 


16-Dia 


56 








Beam 


92 


46 


6060X6 


6060X6 


18-Oia 


74 


171 


1/4.0 


100 


Column 


66 


40 


8080X8 


4040X6 


14-Dia 


52 








Beam 


86 


40 


7575 X 6 


6060X6 


4040X6 


68 


19.1 




ISO 


Column 


69 


43 


8080X8 


4040X6 


16-Dia 


54 








Beam 


89 


43 


6565 X 6 


6060X6 


4040X6 


72 


18.7 




200 


Column 


7) 


46 


9090X6 


4040X6 


16-Dia 


56 








Beam 


92 


46 


7575 X 6 


6060X6 


4040X6 


74 


18.7 


1/5.0 


100 


Column 


66 


40 


9090X8 


4040X6 


14-Du 


52 








Beam 


86 


40 


7575 X 6 


6060X6 


4040X6 


69 


19.6 




150 


Column 


69 


43 


8080X6 


4040X6 


16-Dia 


54 








. Beam 


89 


43 


5050X6 


6060X6 


4040X6 


71 


16.5 




200 


Column 


71 


46 


9090X6 


4040X6 


16-Du 


56 








Beam 


92 


46 


6060X6 


6060X6 


4040X6 


74 


17.6 
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SP 47(S&T) : I9M 







TABLE M DESIGN 


RESULTS OF LATTICE PORTAL FRAMES 






Span - 24.0 


m 






Column Height ~ 12.0 m 






Frame Spacing 


=■4.5 m 


Roof 


Wind 


Memier 


Depth 


WlOTH 


Size op 


Lacing 


Lacing 


Spacing 


Unit 


Slope 


Pressure 




(C) 


(« 


Corner 


D-Plane 


B-Plane 


OF Lacing 


Wt. 




(kg/ in") 




(cm) 


(cm) 


Leo, 
ISA 


ISA/ISRO 


ISA/ISRO 


INTIR- 

SBCTION 

WITH 

Corner 

Leg 

Members 

(cm) 


(kg/ ml) 










Hinged Base 










1/J.O 


100 


Column 


119 


73 


110110X8 


5050X6 


4040X6 


96 








Beam 


107 


73 


110110X8 


6060X6 


4040X6 


84 


42.3 




ISO 


Column 


126 


83 


110110X10 


5050X6 


4040X6 


100 








Beam 


113 


83 


1101 10 X 10 


6060X6 


4040X6 


90 


48.7 




200 


Column 


131 


91 


130130X10 


6060X6 


4040X6 


104 








Beam 


118 


91 


130130X10 


6060X6 


4040X6 


93 


55.7 


1/4.0 


100 


Column 


118 


73 


100100X8 


5050X6 


4O40X6 


96 








Beam 


106 


73 


lOOlOO X 8 


6060X6 


5050X6 


84 


40.6 




ISO 


Column 


126 


83 


130130X8 


5050X6 


4040X6 


100 








Beam 


113 


83 


130130X8 


6060X6 


5050X6 


91 


47.8 




200 


Column 


131 


91 


130130 X 10 


6060X6 


4040X6 


104 








Beam 


118 


91 


I30I30X 10 


6565 X 6 


5030X6 


95 


56.6 


ws.o 


100 


Column 


118 


73 


9090X8 


5030X6 


4040X6 


96 








Beam 


106 


73 


9090X8 


6060X6 


5050X6 


84 


38.1 




ISO 


Column 


126 


83 


130130X8 


5050X6 


4040X6 


100 








Beam 


113 


83 


130130X8 


6060X6 


5050X6 


90 


47.5 




200 


Column 


131 


91 


130130 X 10 


6060X6 


4040X6 


104 








Beam 


118 


91 


130130X10 


7574 X 6 


5050X6 


94 


57.4 










Fixed 


Bate 










1/3.0 


100 


Column 


81 


41 


6060X6 


4040X6 


16-Dia 


64 








Beam 


90 


41 


W50X6 


5050X6 


4040X6 


72 


22.3 




ISO 


Column 


85 


44 


6565 X 6 


4040X6 


16-Dia 


68 








Beam 


94 


44 


5050X6 


5050X6 


4040X6 


76 


22.8 




200 


Column 


89 


47 


9090X8 


4040X6 


18-Dia 


70 








Beam 


96 


47 


6060X6 


3050X6 


18-Dia 


79 


23.0 


1 4.0 


100 


Column 


81 


41 


7575 X 6 


4040X6 


16-Dia 


64 








Beam 


90 


41 


5050X6 


5050X6 


4040X6 


72 


23.3 




ISO 


Column 


85 


44 


6565X6 


4040X6 


16-Dia 


68 








Beam 


94 


44 


$050X6 


5050X6 


4040X6 


74 


22.6 




200 


Column 


88 


47 


7575 X 6 


4040X6 


18-Dia 


70 








Beam 


97 


47 


6565X6 


6060X6 


18-Dia 


77 


25.1 


1/5.0 


100 


Column 


81 


41 


6565X6 


4040X6 


16- DU 


64 








Beam 


90 


41 


5050X6 


5030X6 


K)40X6 


74 


22.3 




150 


Column 


85 


44 


6563X6 


4040X6 


16-DU 


68 








Beam 


94 


44 


5050X6 


6060X6 


4040X6 


76 


23.5 




200 


Column 


88 


47 


7575 X 6 


4040X6 


18-DU 


70 








Beam 


97 


47 


7575 X 6 


6060X6 


4040X6 


78 


26.8 
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TABLE «9 DESIGN 


RESUtTS OF LATTICE PORTAL FRAMES 






Span =< 24.0 


m 






Column Height =■ 12.0 m 






Frame Spacing 


= 6.0 m 


Roof 


Wind 


Mf.mmr 


DeriH 


Width 


Size or 


I.ACINCi 


Lacinc; 


SPAllNG 


UNI! 


Slops 


Pressuhf 




(D) 


(« 


CORNCB 


U-PU*Nt 


B-PLANt 


OF LaIINO 


WT. 




(kg/m") 




(cm) 


(cm) 


Leo, 
ISA 


ISA/ISRO 


ISA/lSRO 


INTFB- 
SFCTION 

WITH 
CoRNFa 

Leg 

Mfmrfhs 

(cm) 


(kg/m') 










Hingec 


1 Base 










1/3.0 


100 


Column 


124 


82 


130130X8 


5050X6 


4040X6 


100 








Bum 


113 


82 


130130X8 


6565 X 6 


3050X6 


90 


36.7 




150 


Column 


131 


93 


130130X10 


6060X6 


4040X6 


104 








Beam 


119 


93 


130130 X 10 


6S65 X 6 


3030X6 


97 


43.0 




200 


Column 


137 


102 


150150X12 


6060X6 


3030X6 


109 








Bum 


125 


102 


I50ISOX 12 


7575 X 6 


3030X6 


101 


55.0 


1/4.0 


100 


Column 


124 


82 


II0II0X8 


5050X6 


4040X6 


100 








Beam 


112 


82 


1 101 10X8 


6565 X 6 


3050X6 


91 


32.8 




150 


Column 


131 


93 


130130 X 10 


6060X6 


4040X6 


104 








Beam 


119 


93 


130130 X 10 


7575 X 6 


5050X6 


95 


43.4 




200 


Column 


137 


102 


150150X10 


6060X6 


5050X6 


109 








Beam 


124 


102 


150150 X 10 


7573 X 6 


5030X6 


98 


48.3 


1/5.0 


100 


Column' 


124 


82 


110110X8 


5030X6 


4040X6 


100 








Beam ; 


112 


82 


110110X8 


6565 X 6 


5050X6 


90 


32.6 




ISO 


Column! 


131 


93 


130I30X 10 


6060X6 


4040X6 


104 








Beam ^ 


119 


93 


130130X10 


7575 X 6 


5050 X 6 


94 


43.2 




200 


Column* 


137 


102 


150150 X 10 


6060X6 


5050X6 


109 








Beam f 


124 


102 


150150X10 


808011(6 


6060X6 


97 


49.5 










Fixed 


i Base 


40401(6 
6060 |(6 








1/3.0 


100 


Column 


83 


45 


6565 X 6 


16-Dia 


66 








Beam 


97 


45 


5030X6 


4040X6 


79 


17.9 




150 


Column 


88 


48 


8080X6 


40401(6 


18-Dia 


10 








Beam 


101 


48 


6060X6 


6060^6 


4040X6 


81 


19.9 




200 


Column 


91 


51 


8080X8 


4040X6 


18-Uia 


72 








Beam 


104 


SI 


7575 X 6 


6060X6 


4040X6 


84 


22.4 


1/4.0 


100 


Column 


83 


45 


6565 X 6 


4040X6 


16-Dia 


66 








Beam 


97 


45 


5050X6 


6060X6 


4040X6 


77 


17.7 




ISO 


Column 


88 


48 


8080X6 


4040X6 


IK-Dia 


70 








Ream 


101 


48 


6060X6 


6060X6 


4040X6 


82 


19.6 




200 


Column 


91 


51 


8080X8 


4040X6 


18-Dia 


72 








Beam 


104 


SI 


8080X6 


6565X6 


4040X6 


85 


22.9 


1/5.0 


100 


Column 


83 


45 


7575 X 6 


4040X6 


16-Dia 


66 








Beam 


97 


45 


5050X6 


6060X6 


4040X6 


78 


18.3 




ISO 


Column 


88 


48 


9090X6 


4040X6 


18-Dia 


70 








Beam 


101 


4S 


6S6SX6 


6060X6 


4040X6 


81 


20.4 




200 


Column 


91 


51 


8080X8 


4040X6 


18- DU 


72 








Beam 


104 


51 


9090X6 


6563X6 


4040X6 


84 


2J.4 
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TABLE 70 DESIGN 


RESULTS OF LATTICE POSTAL FRAMES 






S|»D - 30.0 


n 






Column Hei|ht«9.0 m 






Frame Spaong 


-4.5 m 


Roof 


Wind 


Memubii 


Depth 


WlOTH 


Size of 


Lacino 


Lacing 


Spacing 


Unit 


Slops 


PiiessuaE 




(O) 


(B) 


Co«NEa 


D-PLANB 


B-PlANE 


OF Lacing 


Wt. 




(kg/ in') 




(cm) 


(cm) 


Leg. 
ISA 


ISA/ISRO 


ISA/ISRO 


Inter- 
section 

WITH 

CoaNEa 

Leg 
Membees 

(cm) 


(Itg/m>) 










Hinged Base 










1/3.0 


100 


Column 


95 


61 


8080X8 


4040X6 


4040X6 


78 








Bum 


104 


61 


8080X8 


6060X6 


4040X6 


83 


28.0 




1«> 


Column 


101 


70 


100100X8 


4040X6 


4040X6 


81 








Beam 


111 


70 


100100X8 


6060X6 


4040X6 


87 


31.9 




200 


Column 


106 


76 


130130X8 


50SOX6 


4040X6 


85 








Bam 


116 


76 


130130X8 


6565X6 


4040X6 


93 


38.9 


1/4.0 


100 


Column 


95 


61 


9090X6 


4040X6 


4040X6 


78 








Bum 


104 


61 


9090X6 


6060X6 


4040X6 


83 


25.6 




150 


Column 


101 


70 


9090X8 


4040X6 


4040X6 


81 








Bum 


110 


70 


9090X8 


6565X6 


4040X6 


88 


30.2 




200 


Column 


105 


76 


110110X8 


5050X6 


4040X6 


85 








Beam 


lis 


76 


110110X8 


6565X6 


4040X6 


93 


34.7 


1/5.0 


100 


Column 


95 


61 


80S0X6 


4040X6 


4040X6 


78 








Beam 


104 


61 


8080X6 


6060X6 


4040X6 


84 


25.3 




ISO 


Column 


101 


70 


8080X8 


4040X6 


4040X6 


81 








Beam 


110 


70 


8080X8 


6565 X 6 


4040X6 


89 


28.2 




200 


Column 


105 


76 


lOOlOO X 8 


5050X6 


4040X6 


85 








Bum 


115 


76 


lOOlOO X 8 


7575.x 6 


5050X6 


92 


34.6 










Fixed 


Ban 










1/3.0 


100 


Column 


68 


40 


8080X8 


4040X6 


14-Dia 


34 








Beam 


94 


40 


7575 X 6 


5050X6 


16-Dia 


75 


21.2 




150 


Column 


71 


43 


8080X8 


4040X6 


16-Dta 


56 








Beam 


97 


43 


6565X6 


6060X6 


Ift-Dia 


79 


22.0 




200 


Column 


73 


4« 


757S X 6 


4040X6 


16-Dta 


58 








Beam 


100 


46 


5050X6 


6060X6 


18-Dia 


81 


19.2 


1/4.0 


too 


Column 


68 


40 


9090X8 


4040X6 


14-Dia 


34 








Bum 


94 


40 


7575 X 6 


6060X6 


18-Dia 


75 


23.0 




150 


Column 


71 


43 


9090X8 


4040X6 


16- DU 


56 








Beam 


97 


43 


7575 X 6 


6060X6 


18-Dia 


79 


23.2 




200 


Column 


74 


4« 


8080X8 


4040X6 


16-Dia 


58 








Bum 


100 


4« 


7575X6 


6060X6 


18-Dia 


81 


22.6 


1/5.0 


too 


Column 


68 


40 


100100 X 8 


4040X6 


14-Dia 


54 








Beam 


94 


40 


8080X6 


6060X6 


1B-Di« 


74 


24.0 




ISO 


Column 


71 


43 


9090X8 


4040X6 


16-Dia 


S6 








Bum 


98 


43 


8080X6 


6060X6 


18-Dia 


78 


23.5 




200 


Column 


74 


46 


9090X8 


4040X6 


Ifr-Dia 


58 








Bum 


100 


46 


8080X6 


6060X6 


18-Dia 


80 


23.6 
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TABLE 71 


DESIGN 


RESULTS OF LATTICE PORTAL FRAMES 






Span - MO 


m 






Column Height •= 9.0 m 






Frame Spacing 


= 6.0 ra 


Roof 


Wind 


Member 


Depth 


Width 


Size of 


Lactnc 


Lacing 


Spacing 


Unit 


Slope 


PllEMU«E 




(O) 


(B) 


CoaNEK 


D-Plane 


B-Plane 


OF Lacing 


Wt. 




(kg/m') 




(cm) 


(cm) 


Leg. 
ISA 


ISA/ISRO 


ISA/ISRO 


Inter- 
section 

WITH 

Corner 

Leg 
Members 

(cm) 


(kg/m') 










Hinged 


1 Base 










1/3.0 


100 


Column 


100 


69 


100100X8 


4040X6 


4040X6 


81 








Beam 


110 


69 


100100X8 


6565 X 6 


5050X6 


87 


25.0 




ISO 


Column 


106 


78 


130130X8 


5050X6 


4040X6 


85 








Beam 


117 


78 


130130X8 


7575 X 6 


5050X6 


93 


30.8 




200 


Column 


110 


86 


130130X10 


5050X6 


4040X6 


90 








Bum 


122 


86 


13013OX 10 


7575 X 6 


5050X6 


98 


35.1 


1/4.0 


100 


Column 


99 


69 


9090X8 


4040X6 


4040X6 


81 








Beam 


no 


69 


8080X8 


7575 X 6 


5050X6 


88 


23.3 




IJO 


Column 


105 


78 


100100 X 8 


5050X6 


4040X6 


85 








Beam 


117 


78 


100100X8 


7575 X 6 


5050X6 


93 


26.2 




200 


Column 


110 


86 


130130X8 


5050X6 


4040X6 


90 








Beam 


122 


86 


130130X8 


7575 X 6 


5050X6 


% 


30.5 


1/5.0 


100 


Column 


99 


69 


9090X8 


4040X6 


4040X6 


81 








Beam 


110 


69 


8080X8 


7575 X 6 


5050X6 


87 


23.1 




150 


Column • 


105 


78 


100100X8 


5050X6 


4040X6 


85 








Beam • 


117 


78 


100100X8 


7575 X 6 


5050X6 


92 


26 1 




200 


Column ^ 


110 


86 


130130X8 


5050X6 


4040X6 


90 








Beam < 


122 


86 


130130X8 


8080X6 


6060X6 


98 


31.3 










Filed 


Base 










1/3.0 


100 


Column 


70 


44 


100100X8 


4040 Xj6 


16-Dia 


56 








Beam 


101 


44 


8080X6 


6060 x!6 


18-Dia 


81 


18.5 




150 


Column 


74 


47 


100100X8 


4040 xS6 


16-Dia 


58 








Beam 


104 


47 


7575 X 6 


6060X^6 


18-Dia 


83 


18.2 




200 


Column 


76 


50 


9090X6 


4040 x'6 


18-Dia 


60 








Beam 


107 


50 


6060X6 


6060X6 


4040X6 


87 


16.6 


1/4.0 


100 


Column 


71 


44 


130130X8 


4040X6 


16-Dia 


56 








Beam 


101 


44 


9090X6 


6565 X 6 


4040X6 


81 


21.6 




150 


Column 


74 


47 


II0II0X8 


4040X6 


16-Dia 


58 








Beam 


105 


47 


9090X6 


6565X6 


4040X6 


83 


20.7 




200 


Column 


76 


50 


8080X8 


4040X6 


18-Dia 


60 








Beam 


107 


50 


6060X6 


6565X6 


4040X6 


85 


17.4 


1/S.O 


100 


Column 


71 


44 


130130X8 


4040X6 


16-Dia 


56 








Beam 


101 


44 


8080X8 


6565X6 


4040X6 


80 


22.4 




150 


Column 


73 


47 


8080X8 


4040X6 


16-Dia 


58 








Beam 


104 


47 


6565X6 


6565 X 6 


4040X6 


84 


17.4 




200 


Column 


76 


50 


9090X8 


4040X6 


l^Dia 


60 








Beam 


107 


50 


7575 X 6 


7575 X 6 


4040X6 


87 


19.6 
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TABLE 71 DESIGN RESULTS OF LATHCE PORTAL FRAMES 






S|»n = 30.0 


m 






Column Height - 12.0 m 






Frame Spacing 


= 4.5 m 


Roof 


Wind 


MCMRER 


Dbpth 


Width 


Size of 


Lacing 


Lacing 


Spacing 


Unit 


Slope 


Pressure 




(D) 


(« 


Corner 


D-Pl *NE 


B-Plane 


OF Lacing 


Wt, 




(kg/m!) 




(cm) 


(cm) 


Uo, 
ISA 


ISA/ISRO 


ISA/ISRO 


Inter- 
section 

WITH 

Corner 

UG 

Members 
(cm) 


(kg/ml) 










Hinged 


1 Bate 










1/3.0 


100 


Column 


122 


79 


110110X8 


5030X6 


4040X6 


100 








Bum 


119 


79 


1 101 10 X 8 


6365X6 


5050X6 


95 


39.9 




ISO 


Column 


129 


90 


110110X10 


6060X6 


4040X6 


104 








Bum 


126 


90 


ItOl 10X10 


6365X6 


5050X6 


102 


46.4 




200 


Column 


135 


98 


130130X10 


6060X6 


5050 X 6 


109 








BcRm 


131 


98 


130130X10 


7575 X 6 


5050X6 


103 


53.7 


1/4.0 


100 


Column 


121 


79 


9090X8 


5050X6 


4040X6 


100 








Bum 


118 


79 


9090X8 


6565X6 


5050X6 


96 


35.3 




IX 


Column 


130 


90 


130130X8 


6060X6 


4040X6 


104 








Bum 


126 


90 


130130X8 


7575 X 6 


5050X6 


99 


46.0 




200 


Column 


135 


98 


130130X10 


6060X6 


5050X6 


109 








Bum 


131 


98 


130130X10 


7575 X 6 


5050X6 


106 


53.0 


l/S.O 


100 


Column 


121 


79 


9090X8 


5050X6 


4040X6 


100 








Beam 


118 


79 


9090X8 


6365X6 


5030X6 


95 


35.1 




130 


Column 


129 


90 


110110X8 


6060X6 


4040X6 


104 








B«>m 


126 


90 


110110X8 


7573 X 6 


5050X6 


101 


41.5 




200 


Column 


134 


98 


1101 10 X 10 


6060X6 


5030X6 


109 








Bum 


131 


98 


not 10x10 


7575 X 6 


5050X6 


105 


47.6 










Fited 


Bue 










1/3.0 


100 


Column 


86 


45 


9090X6 


4040X6 


I6-0U 


68 








Bum 


105 


43 


6060X6 


6060X6 


4040X6 


85 


24.2 




ISO 


Column 


91 


48 


8080X6 


4040X6 


18-Di* 


72 








Bum 


no 


48 


6060X6 


6060X6 


4040X6 


87 


23.9 




200 


Column 


94 


51 


7375 X 6 


4040X6 


18-DU 


75 








Bum 


113 


51 


6565X6 


6060X6 


4040X6 


90 


24.1 


1/4.0 


100 


Column 


86 


45 


6565 X 6 


4040X6 


I6-Di« 


68 








Bum 


105 


45 


5050X6 


6060X6 


4040X6 


85 


21.4 




150 


Column 


91 


48 


9090X6 


4040X6 


18- Din 


72 








Beam 


no 


48 


6365 X 6 


6060X6 


4040X6 


88 


24.7 




200 


Column 


94 


51 


7575 X 6 


4040X6 


18-DU 


75 








Bum 


113 


51 


6060X6 


6060X6 


4040X6 


90 


23.3 


1/5.0 


100 


Column 


86 


45 


8080X8 


4040X6 


16-Dii 


68 








Bum 


106 


43 


7373 X 6 


6060X6 


4040X6 


84 


26.1 




150 


Column 


91 


48 


8080X8 


4040X6 


18-Di* 


72 








Bum 


110 


48 


7375 X 6 


6363X6 


4040X6 


89 


26.9 




200 


Column 


94 


31 


9090X6 


4040X6 


t»-Di* 


75 








Bum 


113 


51 


7575 X 6 


6365X6 


4040X6 


89 


26.0 
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TABLE 


73 DESIGN 


KKSlll.TS OF LATTICE 


PORTAL FRAMES 






Span = 30.0 


m 






Column Height = 12.0 m 






Frame Spacing 


= 6.0 m 


RnoH 


Wind 


MEMRtK 


Dkpth 


WlOTH 


Slit ol> 


Laiino 


Lac-ing 


Spacing 


Unit 


Su>pi; 


P«bSSll»f 




l/» 


(« 


CORNhR 


I>-Pl.ANl 


B-PlANfe 


Oh Lacino 


Wt 




Ikg/m') 




(cm) 


(cm) 


1,K]. 
ISA 


ISA/ISRO 


ISA'ISRO 


INILH- 
SKIICIN 

WITH 
C<IKNl-.R 

l.u, 

MfMBERS 

(cm) 


(kg/m') 










Hinged Base 










1/3.0 


100 


Column 


128 


89 


130130X8 


6060X6 


4040X6 


104 








Hcam 


126 


89 


130130X8 


7575 X 6 


6060X6 


102 


35.5 




150 


Column 


135 


101 


130130X10 


6060X6 


5050 X 6 


109 








Beam 


133 


101 


130130 X 10 


7575 X 6 


6060X6 


105 


41.1 




200 


Column 


141 


111 


150150 X 12 


6060X6 


5050X6 


114 








Beam 


139 


III 


1S0I50X 12 


8080 X 6 


6060X6 


112 


51.0 


1/4.0 


100 


'■'olumn 


127 


89 


110110X8 


6060X6 


4040X6 


104 








Beam 


125 


89 


110110X6 


7575 X 6 


6060X6 


99 


32.0 




150 


Column 


135 


101 


130130X10 


6060X6 


5050X6 


109 








Beam 


133 


101 


130130 X 10 


8080 X 6 


6060X6 


106 


41.0 




200 


Column 


141 


111 


150150 X 10 


6060X6 


5050X6 


114 








Beam 


1.39 


III 


150150 X 10 


9090X6 


6060X6 


110 


45.9 


1/5.0 


100 


Column 


127 


89 


100100X8 


6060X6 


4040X6 


104 








Beam 


125 


89 


100100X8 


7575 X 6 


6060X6 


101 


30.2 




150 


Column r 


135 


101 


110110X10 


6060X6 


5050X6 


109 








Beam '. 


133 


101 


110110X10 


8080X6 


6060X6 


105 


37.0 




200 


Column : 


141 


111 


150150 X 10 


6060X6 


5050 X 6 


114 








Beam I 


139 


111 


150150 X 10 


9090X6 


6060 X 6 


113 


45.5 






1 — 




Fixed 


Base 


4040 )«6 








1/3.0 


100 


Column 


89 


49 


8080X6 


18-Dia 


70 








Beam 


113 


49 


7575 X 6 


6565 )«6 


4040X6 


93 


206 




150 


Column 


93 


53 


8080X6 


4040 >46 
6565 >^ 6 


18-Dia 


75 








Beam 


117 


53 


6060X6 


4040X6 


95 


18.4 




200 


Column 


97 


56 


8080X8 


5050 >^' 6 


4040X6 


77 








Beam 


121 


56 


8080 X 6 


6565X6 


4040X6 


98 


22.4 


1/4.0 


100 


Column 


89 


49 


100IOOX8 


4040X6 


18-Dia 


70 








Beam 


114 


49 


8080 X 6 


7575 X 6 


4040X6 


90 


22.9 




150 


Column 


94 


53 


9090X8 


4040X6 


18-Uia 


75 








Beam 


118 


53 


8080X6 


7575 X 6 


4040X6 


96 


22.2 




200 


Column 


97 


56 


8080 X 8 


5050X6 


4040X6 


77 








Beam 


121 


56 


9090X6 


7575 X 6 


4040X6 


96 


23.7 


1/5.0 


100 


Column 


89 


49 


I0OI0OX8 


4040X6 


18-Dia 


70 








Beam 


114 


49 


9090X6 


7575 X 6 


4040X6 


92 


23.4 




ISO 


Column 


93 


53 


8080X6 


4040X6 


18-Dia 


75 








Beam 


117 


53 


6060X6 


7575 X 6 


4040X6 


95 


18.9 




200 


Column 


91 


56 


9090X6 


5050X6 


4040X6 


77 








Beam 


121 


56 


6555 X 6 


7575 X 6 


4040X6 


98 


212 
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TABLK 74 LACING CONNECTION DETAILS 

Rdd Lacinos Angle Lacinos 



r — 

Rod 






Fillet Weld 


, f- - 

, Angle 

Si/.e 




Fillet 


Weld 


; 


Si?c 


(mm 




Length 
(mm) 


' Size 
(mm 






Length 
(mm) 


of (tussei 
(mm) 


8 mm 


4> 






38.3 


4040X6 








180 


8 


10 mm 


* 






40.6 


5050X6 








230 


8 


12 mm 


« 






53.9 


6060X6 








280 


8 


)4 mm 


* 






69.2 


6365 X 6 








300 


10 


16 mm 


* 






86.7 


7575 X 6 








350 


10 


18 mm 


♦ 






106.5 


8080X6 

9090X6 

100100X8 

110110X8 








380 
420 
430 
480 


10 
10 

12 

12 



TABLE IS HAUNCH AND CROWN CONNECTION DETAILS 



Size of Coxnek 


Size oe HSKG 


NllMBEH OF 


Gusset Plate 


Anou 


Bolts 


Bolts 


Thickness 




(mm) 




(mm) 


5050X6 


20 




12 


6060X6 


20 




12 


6565X6 


20 




12 


7575 X 6 


20 




12 


8080X6 


20 




12 


9090X6 


20 




12 


8080X8 


20 




12 


9090X8 


20 




12 


100100X8 


24 




16 


IIOIIOX^ 


24 




16 


130130X8 


24 




16 


110110X10 


30 




20 


130130 X lO 


30 




20 


150150X10 


30 




20 


150150X12 


30 




20 


200200 X 12 


30 




20 


200200 X 15 


30 




20 



IM 
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TABLE 7« BASE PLATE CONNECTION 


DETAILS 








Sl No. 


COKNEII 

Anou 


AND CODNER ANGUS 


Size of 

12 
Bolts 

(mm) 


Stiffening Channel 
Details 


Thickness 

OP Base 

Plate 




Size of 
Weld 

(mm) 




Total 

Lenglh of 

W«M/ Angle 

(mm) 


ISMC 




(mm) 


(mm) 


1 


5050X6 


45 




265 


20 


100 




12 


20 


2 


6060X6 


4.5 




320 


20 


100 




12 


20 


3 


6S65X6 


4.5 




345 


24 


125 




12 


20 


4 


7575 X 6 


4.5 




405 


24 


150 




12 


20 


5 


8080X6 


4.5 




430 


24 


ISO 




12 


20 


6 


9090X6 


4.5 




485 


30 


150 




16 


25 


7 


8080X8 


6.0 




425 


30 


ISO 




16 


25 


8 


9090X8 


6.0 




480 


30 


ISO 




16 


25 


9 


100100 X 8 


6.0 




535 


30 


200 




16 


25 


10 


110110X8 


6.0 




390 


36 


200 




16 


32 


11 


130130X8 


6.0 




705 


.36 


250 




16 


32 


12 


1101 10 X 10 


7.5 




585 


36 


200 




16 


32 


13 


130130X10 


7.5 




700 


45 


250 




20 


40 


14 


150150 X 10 


7.5 




810 


45 


250 




20 


40 


13 


150150X12 


9.0 




800 


45 


250 




20 


40 


16 


200200X 12 


9.0 




1080 


56 


350 




20 


SO 


17 


200200 X IS 


; 12.0 




1050 


56 


350 




20 


50 


NOTE- 


5m Fig. 8. 
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